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American Society for Steel Treating 


VOL. x OCTOBER, 1926 NO 4. 


NEW OFFICERS NOMINATED 
HE National Nominating committee as duly elected by the 
chapters of the Society and meeting according to the consti- 
tution of the American Society for Steel Treating, met on Monday, 
September 20, 1926 at 10:00 A. M., and nominated the following as 
officers of the Society : 
For President—J. Fletcher Harper 
For Vice-President—F. G. Hughes 
For Secretary-—W. H. Eisenman 
For Director—J. H. Nead 
For Director—L. D. Hawkridge 
Elections will be made by letter ballot according to the const}- 
tution of the Society. Ballots will be sent to the members of the 
Society later in the fall. 


BIOGRAPHIES OF NOMINEES 


J. Fletcher Harper 
Nominated President of the Society 


J. FLETCHER HARPER attended the University of Wisconsin 


for three and one half years, studying electrical engineering, follow- 
ing which he served a special apprentice course at the Allis Chal- 
ners Mfg. Co. He was connected with the Northwestern Mfg. Co.., 
lilwaukee, for one year, returning to the Allis Chalmers Mfg. Co. 
n July, 1916 to take charge of the heat treating departments. In 
eptember, 1918, he was made assistant superintendent of the forge 
lepartment in the same plant. In April, 1921, he was made re 
search engineer of the manufacturing department of the Allis 
/halmers Mfg. Co., which position he still holds. 

\lr. Harper served as a member of the board of directors of 
he American Steel Treaters’ Society during 1919-20. With the 
prganization of the American Society for Steel Treating he was 
Appointed chairman of the nominating and membership commit- 
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J. FLETCHER HARPER 


Nominee for President of the Society for the Year 1927 





NEW OFFICERS NOMINATED 


F. G. HUGHES W. H. EISENMAN 
inee for Vice-President of the Nominee for Sccretary of the Society 
Society for the Year 1927 for Two Ycars (1927-28) 


L. D. HAWKRIDGE J. H. NEAD 
nee for Director of the Society Nominee for Director of the Socict 
for Two Years (1927-28) for Twe Years (1927-28) 
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tees for 1920-21 and the chairmanship of the latter commit 


retained in 1921-22. Sinee 1923 he has been a director 











nomination to the presidency is in recognition of his wm 
service to the society. 






Frederick George Hughes 
Nominated Vice-President of the Society 
REDERICK GEORGE HuGHeES, Vice-President of The New |) 
parture Manufacturing Company, Bristol, Conn., was born y | 
1878, at West Cornwall, Conn. He was educated in the 
schools of Bridgeport, Conn., later entering Sheffield Sc 



















School at Yale University, graduating therefrom in 1900 \ 
eree of Ph. B. 

His first occupation after completing his collegiate cours 
in 1900, as engineer with Bethlehem Steel Company at 
Bethlehem, Pa., later becoming assistant engineer of experiment 
ordnance, remaining there until 1905, after which he became chi 
engineer of the Driggs Seabury Ordnance Corporation of Shar 
Pa., remaining there until 1911, when he went to Bristol, Com 
and entered the employ of the New Departure Manufacturing 
Company, as chief engineer, and in 1914 was made productio 
manager; assistant general manager in 1916, and director and 
president in 1919. 

He is also a director of the Bristol Realty Company ; presiden! 
of the Bfistol Chamber of Commerce; director of Connecticw 
Chamber of Commerce; member of Endee Club of Bristol; Chi 
panee Country Club of Bristol; Society of Automotive Engineers 
American Society of Mechanical Engineers; and of the America 
Society for Steel Treating. He was for several years chairman 0! 
the Ball and Roller Bearings Standard Division of the Societ) 
of Automotive Engineers. 


















During the World’s war, Mr. Hughes was an advisory eng 
neer to the Quartermaster department. He was also a member | 


the War Service committee on bearings. 





William Hunt Eisenman 
Renominated Secretary of the Society 
for Two Years 





W. H. E1seNMAN was born in Jamestown, Ohio, July 7, 15*- 
and was graduated from Kenyon College receiving the degree 
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He took post graduate work at Leland Stanford, Jr., Uni 
specializing in law and sciences and received an M. A. 
for special research work in chemistry. In addition, he 
eted post graduate work at Morningside College and Ohio 
University. 
\Ir. Eisenman was successively principal of high school; in 
tor in chemistry, Racine College; head of chemistry depart 
of large high school and superintendent of schools. Finally 
vas made secretary of the American Society for Steel Treating 
h position he holds at the present time. 


John Hunter Nead 
Nominated for Director for Two Years 


JouNn Hunter Neap is ehief metallurgist of The American 
Rolling Mill Company, Middletown, Ohio, which position he has 
held since 1919. Tle was born in Kansas City, Mo. March 10, 1887, 
e Shar nd received his early education in that city. In 1909, he graduated 
1 Cin from the University of Michigan and received the degree of Bach 


at 


erin 


tis elor of Seience in Chemical Engineering, having specialized in 
Se | metallurgy. Sinee his graduation he has held the position of 
= metallurgist with H. H. Franklin Manufacturing Company, Syra- 
‘use; metallurgical engineer at Minneapolis Steel and Machinery 
Company, Minneapolis, and metallurgist and engineer of tests at 

2 Watertown Arsenal. From 1918 to 1919, he was captain in the 
Te ec, Ordnanee Department, United States Army, overseas. He was one 


} 


of the early members of the Steel Treating Research Society. He 


and 


pres lent 


vane a member of the following professional societies: British Iron 
— Steel Institute, Institute of Metals of Great Britain, Society 
ein of Automotive Engineers, American Institute of Mining and Metal 
‘ical Engineers, American Society for Testing Materials and the 
aa erican Society for Steel Treating. 

tally He is a member of the Engineers Club of Dayton and the Cin- 
nati Club. 


nember | 


Leslie D. Hawkridge 
Nominated for Director for Two Years 


LESLIE D. HAWkKRIDGE was born at Malden, Massachusetts, 
18, 1891. He graduated from Dartmouth College in 1911, 
trom Harvard University (Metallurgy) in 1912. That same 


degre: he was appointed metallurgist of Hawkridge Brothers Com- 
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pany and was elected vice-president of the company in 1914 
has been a member of the Boston Chamber of Commerce sinc: 
A member of the Steel Treating Research Society from 1916 t: 
Mr. Hawkridge has been a member of the American Socie 
Steel Treating since its organization and was national cha 
of the Meetings and Papers Committee in 1924. He was cha 
of the Boston Chapter Program Committee 1925-6 and 
present vice-chairman of the Boston Chapter. He is also a 
ber of the American Institute of Mining and Metallurgica 
gineers, and the Iron and Steel Institute. 


SOME PRESS COMMENTS ON THE CONVENTION 
AND EXPOSITION 
N a five-page review of the activities of the Eighth Annual (op. 
vention and Exposition of the American Society for Steel Treat. 
ing held in Chicago, September 20 to 24, the Jron Trade Reviey 
of September 30, 1926, says in part, that— 

‘‘All records for attendance were broken last week at the 
eighth annual convention and exposition of the American Society 
for Steel Treating at Chicago. Official figures showed an at- 
tendance of 80,000 with a registration of 10,185. Members of the 
society totaled 2025, or over half of the total membership. Floor 
space at the Municipal pier was 80,000 square feet and nearly 
double that of any previous exposition. 

‘*Technical meetings started Monday continued throughout 
Friday at the Drake hotel and were well attended. A number 
of unusual papers were presented and discussed. Reports of a 
most satisfactory business year and the largest growth in men- 
bership were presented at the annual business meeting on Wed 
nesday morning. Officers nominated for 1927 were: President, 
J. Fletcher Harper, Allis-Chalmers Mfg. Co., Milwaukee; vice 
president, F. G. Hughes, New Departure Mfg. Co., Bristol, Conn.; 
secretary, W. H. Eisenman, Cleveland; new directors, J. H. Nead, 
American Rolling Mill Co., Middletown, O., and L. D. Hawk 
ridge, Hawkridge Bros. Co., Boston. Announcement was made 
of the appointment of H. Kenneth Briggs, formerly metallurgist, 
Minneapolis Electric Steel Castings Co., Minneapolis, as assist: 
ant secretary of the society. At this session the first Campbell 
Memorial lecture was given by Dr. W. M. Guertler, Berlin, 
Germany. 
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features of the banquet on Thursday evening were the 
warding of honorary memberships to Judge E. H. Gary and 
Charles M. Sehwab; conferring of a founder membership on A. 
(;, Henry, Chicago, the founder of the exposition idea; presenta- 
tion of the Henry Marion Howe medal to Dr. F. C. Langenbere, 
Watertown arsenal, and presentation of the past president’s medal! 
to W. S. Bidle, Cleveland. The principal address of the evening 
was made by Mr. Sehwab.’’ 

Commenting editorially /Jron Trade Review of September 30, 
sald in part: 

‘That the show surpassed all previous efforts so signally in 
every respect and that it attracted a record breaking attendance 
in spite of these handicaps is a marked tribute to the management 
of the society, and to the Chicago committees and others 
who co-operated in the work. Through their efforts the 
most serious obstacles were overcome and exhibitors and_ vis- 
tors on the pier were relieved of most of the trouble experienced 
y those participating in other early exhibitions held there. 

“The other phases of the convention, including the technical 
program, inspection trips, banquet and entertainment features. 
is well as the meetings of the Society of Automotive Engineers 
and American Society of Mechanical Engineers were run off 
smoothly and in a manner meriting high approval. 

‘Considering the meeting as a whole, it provided a wonderful 
nspiration for those fortunate enough to attend. It reflected the 
ever broadening application of metallurgy in the metal industry 
and served, perhaps better than any other agency, to bring to 
vether the wideflung interests responsible for making, treating, 
fabricating, machining and assembling steel and steel products. It 
breathed progress and hope for the future to every operator, 
metallurgist or other official or technician who participated. Aside 
from the commercial advantages derived from it, the meeting 
ranked so high in educational and inspirational value that it must 
he considered a banner event in the development of the steel in- 
dustry.’? 

TrRoN AGE 
In a 12-page survey of the exposition and convention of the 


Society entitled ‘‘Steel Treaters Reach New Heights’’, the Jron 
\ge of September 30, 1926 makes the following comments: 
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‘‘Again a new record by the American Society for Steel 
ing at its annual meeting this year! Both in its technic: 
exhibition phases, the eighth annual convention and _ ste 












machine tool exposition surpassed any previous affairs. M 
this year at Chicago, September 20 to 24, it in a measure cele 
the eighth anniversary of its birth. In 1919, at the Seventh 
ment Armory in the same city, the first convention and exhi 
of the American Steel Treaters’ Society was held. This {ia]| 
expanded into the present large organization, and the contrasi 
between the imposing achievement of this year and the one seve 
years ago has been most striking. This story has been told 
times. 


es 


cy 


any 









In technical offerings this year’s program fully sustained 
the high standard set last year at Cleveland, September 14 tv 1s 
In attendance and keen interest, the former high water marks wer 
met. The outstanding feature was the expansion of the expositio) 

exceeding by nearly 100 per cent the space engaged and tli 
number of exhibitors a year ago.’’ 











Speaking of the convention and exposition the Jron Age ed 
torially comments under the title ‘‘For Better Steels’’ as follows 

‘*From the modest convention and exposition of 1919 in Ch 
cago, the meeting of the American Society for Steel Treating in thy 
same city last week represents an advance nothing short of phenom 
enal. Each year the society has furnished a fresh text for com 
ment on its achievements, notwithstanding that with every added 
year the job of exceeding itself has been more and more difficult 
Naturally membership cannot continue to inerease by leaps and 















bounds, when once the great majority of eligible men have allied 
themselves with the movement. But each year has seen a health 
gain in the society’s influence, with more than 4000 members now 
on its rolls, while the strength of its present appeal to ecollatera 
industries may be gaged by the figures of exposition floor space 
85,000 square feet last week against 6500 square feet seven years 
ago. 

‘‘From the wide range and high quality of the papers and 
discussions, as fully reported on other pages, it may fairly be said 
that this commercial expansion has not been gained at the expens 
of development on the technical side. While no radical departures 


were announced, there were interesting accounts of new and bette! 
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in lines already well pioneered. The society’s recent decision 
end its activities to non-ferrous metallurgy was signalized by 
excellent papers bearing on that field. 


The steel treaters have left to the organizations that for 
; have dealt with them, the processes of iron and steel produc- 


Yet it was inevitable that the researches of so many progres 
ien in the interest of a longer life and better service for steel 
ring into the products of the metal-working industries should 
| back to the rolling mill and the melting furnace. Several of 
papers at Chicago are reminders of the part the testing 


rineers of important railroads took in the discussions of 20 years 


that led to the modification of rail mill practice. But the 


ications are that latter-day steel makers have taken a leaf from 


book of the old-time rail manufacturers and to a greater ex- 
than ever are producing steels that as they go from the mill 
the qualities called for by the service to which they will 
it.”’—Iron Age. 


A second editorial in the September 30 issue of /ron Age under 


heading ‘* What Size Exposition?’’ says: 
‘Superlatives have so often been needed to describe the an- 
gatherings of the steel treaters’ organization that there will 


10 surprise at their repetition in this issue. Notably the expo- 


n at Chicago last week comes in for this treatment, being the 


eatest of them all. There is no need to marshal the figures for 


f; some are given in the account. What leads to comment 
is that rather frequently the opinion was expressed that the 
had become too large and was unwieldy. 

‘‘It is doubtful that these views were well deliberated. Un- 


eldiness was thought of as inevitable, yet smoothness of opera 
us and well-ordered control were seen everywhere. Preplanning 


doubt accounts for the successful meeting of the issue. Big- 
: is relative and it would be a difficult thing to say just when 


ow becomes too big to cease to be most effective. The fact is 
ably lost sight of that exhibitions such as Chicago’s do not 
r to, let alone interest, the average person. Visitors come for 
finite purpose and they feel obliged to investigate matters of 
ial interest just as much as exhibitors feel obliged to get their 
ution. As likely to be all inclusive, size is actually attractive. 
‘“The erowd, in a word, is selective in its tastes and is not 
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necessarily inconvenienced by size. It does desire, of cou 
quick and easy way to get to given sections. Therefore 
might be said against the Chicago show is that while it was 
one level and without dead-end side aisles and every pai 
easy to find, it was so long and narrow that to reach disp! 
the end farthest from the entrance was a good deal of an 
The same exhibition area in another form without extrem 
tances would have lessened the impression of formidable size 

‘*Simultaneous technical sessions on heat treating, metal 
and metal working, afforded by meetings of other societies 
uled for the purpose, quite justify the scope of the expos 
And if later conventions in the same way give a double attra 
to technicians in each of the three divisions, a show of like siz: 
be warranted, particularly if thought is given to the fact 
fatigue.’’—Iron Age. 


S. A. E. JOURNAL 







In the October issue of the Journal of the Society of 


motive Engineers some interesting comments on the conventi 


and exposition are made. They are as follows: 


‘‘Whoever among automotive engineers could not or did no 
spend a few hours at the Eighth Annual National Steel and Ma 
chine Tool Exposition in Chieago during the week of the Prod 
tion Meeting and the convention of the American Society for Ste 
Treating, Sept. 20 to 25, has innumerable reasons for regret ; and t! 


purpose of this is to make him aware of it. 


‘‘Never before have the steel and machine-tool industri 


staged such a complete, instructive and attention-compelling 


centrated display of all that is best and newest in materials, equi 


ment and methods in the metal-working line. Chicago’s 
Municipal Pier was filled from end to end of its mile length 


the exhibits of 350 companies occupying spaces on both sides 0 
two main aisles. With 80,000 square feet of floor space filled, t! 
exhibition was nearly 80 per cent larger than last year. It 


celled. not alone in size, but in action and attendance as well. 


‘‘The whole interior of the closed-in pier was vibrant with tli 
dynamic energy of heat-treating furnaces and machine-tools 
all sorts in operation. Appeal to the eye was made by illuminat 
photographie transparencies and continuous motion-pictures 0! 











rolling-mill operations, while the sense of touch was intrigued 
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COU se, nvitations to test the heat-insulating quality of some materials, 
fore wha varmings to keep hands off of adjacent hot firebricks and requests 
was +) guess the weight of castings. So altogether enticing was the 

part was extraordinary display, which raises this comparatively new claimant 
lisp] at for publie attention to first rank in size in the country’s annual 
an ndustrial exhibits, that the daily attendance ran well into five 
trem 


eS 


| $1Ze Kspecially noticeable were the many furnaces shown in oper 


metal lire tion, for heat-treating, carburizing, melting, and high-speed salt 
ties sche aths. Keen competition between the electric and gas types was 
Expositi evident. Continuous automatic gas-fired annealing ovens and elec- 
attract trically heated and automatically controlled furnaces for the con 
ke size v tinuous heat-treating of small parts, electric furnaces for smelt 
factor 9 nv, and oil-fired furnaces all were exhibited in operation. In con 
‘tion with these were shown automatic temperature-regulators, 
ndicating and recording pyrometers, quenching tanks, and other 

y of ‘ut “essories. ’ . 
os ‘‘Samples of a great variety of steels were displayed, including 
> tool steels of claimed superiority for tools and dies, a steel hav- 
a ng special new properties of toughness combined with easy work- 
pen a uv and good hardening characteristics, and various alloy-steels. 
he Produ 


y for St 


The materials exhibits also ineluded grinding materials, firebrick 
and others. 


‘‘Among the great number of machines in operation were elec- 
et; and 1 oe . ; : 
tric spot-welding machines ; high-speed hack-saws cutting tool steel ; 


Sl a circular saw with inserted teeth cutting 100-lb. railroad rails; 
a _ and saws eutting steel; high-speed sheet-metal cutting machines: 
: ae 3 high-speed drills; milling, boring, tapping, and forging machines; 
. ” re and shaping, lapping and grinding machines; as well as many others. 
wee eS In addition, of course, even a larger number of static machines 
ee : vere displayed. 


» filled. t) 
ar, 


‘‘Naturally, testing machines and instruments of all sorts were 
ided among the exhibits, some operated manually and others by 
ell er, Among them were hardness and fatigue testing machines, 
Se ee ometers and so on. 

‘Tn short, almost everything in the line of special steels and 
pment for working them that is used in the automotive and 


her industries engaged in treating and working raw and semi- 


ne-tools 
luminat: 
ietures o! 


tri shed iron and steel into finished products could be seen. If one 
trigued 
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did not weaken in making the 2-mile trip to the end of tl! 
away out in Lake Michigan and back, he was sure to end the } 
a wiser if a wearier man.’’ 


AMERICAN MACHINIST 

The American Machinist in its September 30, 1926, iss 
votes four and one-half of its pages to a review of the act 
of the exposition and convention of the Society under the 1 
‘Steel Treaters Hold Greatest Machinery Exposition and (; 
tion in Chicago’’ says in part— 

‘‘*Bigger and better than ever’ is again descriptive 
steel treaters’ show. Three hundred and sixty-five exhibito, 
played machine tools, heat-treating equipment, and relate 
ducts at Chicago. The exposition was the largest ever held « 
Municipal Pier, and surpassed any machine-tool show of 
years. It was claimed by many to be the largest machine to 
position ever held. There was no doubt that the display of 
treating equipment has never been surpassed. 

‘“This year’s convention and exposition is the eighth a: 
event of its kind under the direction of the American Societ 
Steel Treating. The ninth will be held in Convention Hall. D: 
September 19 to 23, inclusive, 1927. 


‘Municipal Pier, with concrete, floor and ventilated, mo. 


type roof, was converted into a large machine shop consisting 
yi 


single bay 68 feet wide and 2,700 feet long, with 80,000 su 


feet of floor space occupied. There were two aisles, with a r 


exhibits along each wall, and two rows between the aisles. Pra 
ally all of the machine tools were in operation, either on dem 
stration cuts or on production work. Furnaces were engaged 


actual work or were at least heated. 


‘*By actual count 60,000 people passed through the gates 
ing the first four days. Based on the average daily attend: 
indicated by those figures, the estimated total attendance was a 
75,000. There were 8,500 registrations during the first four days 
Aeeording to statements made by the exhibitors, the visitors 
tained a high percentage of the men who buy or influence the | 


ing of equipment. Prospect lists of considerable size were 
piled, and sales were reported in good number. 


‘‘That the exposition covered the machinery, small tool 
heat-treating equipment field comprehensively is indicated by) 
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umber of types of machine tools and other equipment shown. 


































t tl 
he j | neluded : 
Drilling; milling; lapping; screw; tapping; forging; sawing 
11 netal-eutting; jJig-boring; horizontal boring, drilling, and 
N » machines. 
), ISS (jrinders, planers, shapers, lathes, turret lathes, die sinkers. 
— ul presses, hammers, boring mills, punch presses. 
he | Shearing; automatie chueking; riveting; engraving; center- 
dC slitting: hobbing; bending; straightening; nibbling; and die- 
asting machines. 
ive Tooth-grinding; chip-crushing; honing; oil-extracting; belt- 
Ditors dis saw-sharpening; balancing; testing; slotting; broaching; 
Hated pr pointing and thinning; spring-making; eutting off; and flame- 
eld on t] » machines. 
of recent Klectrie buffers, drills, screw drivers, and tapping machines, 
ne tool ey steam turbines; portable pneumatie tools; pumps; blowers; cool- 
y of ne fans: forges; metal-cleaning and washing machines; welding 
nd cutting equipment. 
th annual ‘Motors; hydraulic feeding devices; drilling heads; compres- 
ociety for sors; sand-blasting equipment; flexible-shaft equipment; industrial 
il, Detroit X-ray equipment; high-speed grinding spindles. 
‘Steels, alloys, dies, hand and machine small tools, twist drills, 
— tool holders, taps, vises, die-stocks, wrenches, saws, ground-thread 
sting of a ‘les, contour-measuring projectors, bearing metals, and castings. 
U0 squ ‘Forgings, belting, cutters, hobs, drop-forged tools, abrasives, 
} & Tow ol vy machine products, alloy-steel products, mercury-vapor lamps. ;, 
Pri hicks, rust preventives, electric hoists, drop forgings, speed re- 
m demo ers, Springs, tapping attachments, chain drives, lubricating 
eo @ ces, ball bearings, roller bearings, die castings, transmission 





pment, keys and pins, cutting oils, demagnetizers, shapes. 





rates dur 
ttendane 


Was about 


‘Hardening furnaces, annealing furnaces, tempering furnaces, 





pot and eyanide-pot furnaces, electric furnaces. 





‘Heating elements, insulation, metallographic equipment, 





our days oscopes, carburizing compounds, fire-brick, hardening com- 









itors con nds, tempering compounds, annealing compounds, refractories, 
» the buy perature measuring and controlling devices, compound cleaner 
vere con vrader, carbonizing boxes, gas burners. 

‘Without attempting to mention all of the trends in the de- 
tool and sic of machine tools, the increased application of certain features 






‘d by 
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was easily noticeable, namely, roller and ball bearings, esp: 
on spindles; power-traversing mechanisms; pneumatic ch 


. . . > . r ‘“ 

and work-handling devices; and hydraulic feeds. | 
‘*There has been an increased effect from the builders 

stant efforts to reduce the amount of manual labor necessa t ’ 


operate the machines; transfer skill from operator to machi) ee 
bring about complete automaticity where justified; and to p 
extra strength and rigidity to make possible higher cutting s 
and heavier feeds. 

‘*Cutting tools have been made stronger. Inserted-tooth 
ing eutters with bodies of heat-treated steels, forming and ofl, . 
special cutting tools were in evidence. 

‘‘As at Cleveland last year, the production meeting of the \ 













ciety of Automotive Engineers and a meeting of the Chicag owicin 
tion of the American Society of Mechanical Engineers were “se 
during the week of the exposition.’’ dl 
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A General View of a Portion of the Exposition. Kaufmann & | 

aa P. 

Future Meetings Sas 

WINTER SECTIONAL MEETING— Washington, D. C., January, bal 
1927. eve 

SPRING SECTIONAL MEETING—Milwaukee, May, 1927. 

ANNUAL CONVENTION AND Exposition—Convention Hall, | Yt 


Detroit, September 19-23, 1927. 
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espr | THE ANNUAL CONVENTION AND EXPOSITION 
is T* O say that the Eighth Annual Convention and Exposition of 
ee | he American Society for Steel Treating held in the wonderful 
tins ty of Chicago the week of September 20, 1926, was successful 
ees wild be stating the facts most mildly. It, indeed, was a super sue- 
Mero ss. With highly favorable weather conditions and wonderfully ad 
ie area uate exposition quarters and hotel accommodations the at- 
, rendance was the largest ever recorded by the Society. The total 
sia, ) itendanee for the week has been estimated at 80,000. More than 
ana oth, 10.000 members and guests were registered throughout the week, 
| ith 2100 of that number members of the Society. 
of the & Last year, the convention and exposition held in Cleveland 
li exceeded by far the one held in Boston the year before. And again 
oe this year the convention in Chicago far exceeded Cleveland and all 


previous ones. From the standpoint of the quality and number 
of exhibits at the exposition and the high quality of technical and 
ractical papers presented at the technical sessions held in the Ball 
Room of the Drake Hotel, and the unprecedented attendance of 
nembers and guests, this year’s convention has by far surpassed al! 
previous ones, 

More than 80,000 square feet of exhibit space was occupied by 
more than 350 exhibitors, on the huge Municipal Pier. More ma- 
chine tools were exhibited, more steel treating equipment was 
shown and more and diverse were the exhibits of steel, small tools, 
sauges, instruments and accessories. The exposition indeed was 
awe inspiring, due to its enormous size and varied appeal to those 
uterested in the production of metallic materials. The huge ma 
hine shop made up of the very latest designs of production equip- 
ment was in full operation, many of the machines being at work 
| an actual production basis. This was also true of many of the 
other exhibits such as heat treating furnaces and the like. 

The exposition was open each day from 10:00 A. M. to 10:00 
P. M. with the exception of Wednesday and Thursday on which 


ann & | 


| | days the exposition closed at 6:00 P. M. on account of the grand 
wary. | F ball and annual banquet held on Wednesday and Thursday 
\ll of the technical sessions were held in the Ball Room of the 
Hall, | Drake Hotel. There were ten sessions and all were conducted 
ding to the prearranged schedule and were all well attended. 
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accordance with the method inaugurated last year an aceu- 


irranged time schedule was provided for the presentation of 


al papers, and in all cases this schedule was adhered to. 


MonpbDaAyY, SEPTEMBER 20, 


‘he initial technical session was held in the Ball Room of the 
\rake Hotel at 10:00 A. M., Monday September 20. This session 
was opened by an address of welcome by Theodore E. Barker, chair- 
man of the Chicago Chapter of the American Society for Steel 
Treating. Following this address T. V. Purcell, general chairman 
of the Chicago Convention committee gave an address of welcome 
on behalf of his committees. This address of welcome was re- 
sponded to by President R. M. Bird. 

ollowing this response President Bird introduced J. A. 
Gearhart of the Golden Gate Chapter as chairman of the session. 
Due, however, to the fact that Mr. Gearhart was delegated to 
represent his chapter on the national nominating committee which 
was holding its annual meeting simultaneously with the first tech 
nical session, J. Fletcher Harper was appointed as chairman for 
this session thus relieving Mr. Gearhart so that he could attend the 
delegates meeting. 

Three papers were scheduled for presentation at this session. 
They were as follows: 


0:15. A. M.—The Importance of Cementite—R. G. Guthrie, People’s Gas 
Light and Coke Co., Chicago. 

\. M.—Electric Annealing of Magnetic Materials for Telephone 
Apparatus—W. A. Timm, Western Electrie Company, Chi 
cago. 

\. M—An Efficient Carburizing Furnace of the Surface Combustion 
Type—Dr. A. E. White, University of Michigan, Ann 
Arbor, Michigan, and E. R. MePherson, Packard Motor Co., 
Detroit. 

he first two papers were presented by their respective authors 
and the third paper was presented by Dr. A. E. White. Consid- 
rable discussion followed each of these ars, some of which had 
erable diseussion followed each of these papers, some of which hac 
been prepared in writing. 

The second technical session was called to order at 2:00 P. M. 
by the chairman Dr. Zay Jeffries. Four papers were presented at 
this session, the first three by their respective authors and the last 
one was presented by A. H. d’Arcambal of the Pratt and Whitney 
Company, Hartford, due to the fact that the author was unable to 


attend the convention. 
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papers presented are as follows: 


\i.—Observations on the Microstructure of Path of Fatigue 


in a Specimen of Armco Llron—F, F. 
laboratories, New York City. 
\M.—Fatigue Strength of Hard Steels and Their Relation to Tensile 
Strength—J. M. Lessells, Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh. 

M.—Corroston-F atigue of Metals as Affected by Chemical Com 
position, Heat Treatment and Cold-Working—Dr. D. J. 
MeAdam, Jr., U. S. Naval Experiment Station, Annapolis, 


Md. 
M. High Speed Steels aS i 2. 


Failure 
Lucas, Bell Telephone 


— Lantsberry, Wm, Jessop «& 
Sons, Ltd., Brightside Works, Sheffield, England. 


As was the case with the morning technical session, consid- 


erable discussion followed the presentation of each of these papers. 
All of the discussions will be printed in TRANSACTIONS at the time 


{ publishing each of the respective papers. This applies to all 
f the papers presented throughout the week. 


TUESDAY, SEPTEMBER 21. 


The morning technical session was called to order at 9:30 A. M. 
y the chairman W. J. Priestley. This session was entitled a ‘‘Stee! 


Melting Session’? and had to do with problems involved in the 


manufacture of steel. Four papers were scheduled for this session 
and were presented as follows: 


9:30 A, M.—Hair Cracks in Steel Rails—J. H. Whitley, South Durham Steel 

and lron Company, Ltd., Malleable Works, Stockton-on-Tees, 
England, 

Solidification of Steel in the Ingot Mold—Alex. L 
Alloy Steel Corporation, Canton, Ohio, 

Desulphurization of Steel—kE,. J. Lowry, Hickman, Williams 
Company, Chicago. 

Basic Open-Hearth Practice—C 
Experiment Station, U. 8. 


. Feild, United 


oa. Herty, Jr., Bureau of Mines 
Dept. of Commerce, Pittsburgh. 


Due to the absence of the author of the first paper the chair- 


ian called upon Arthur Meyer of the Allan Wood, Iron and Steel 
Co,, to read it in full. 


The three remaining papers were presented by their respective 


authors. Considerable discussion followed the presentation of 


these papers and from the interest displayed this session fully 
equalled that of the one held in Cleveland last year. 

At 12:15 P. M. the Metallurgical Education Luncheon meeting 
was held in the main dining room of the Drake Hotel. 


About 75 
members and guests attended this event. 


As soon as the luncheon 
il been served those in attendance adjourned to the Ball Room 





TRANSACTIONS OF THE A. §. 


| 


. 
oe 
OF = 
o] 


\ 


third 
diseu 


appea 


Roo: ] 
Pp 
part 
me} 
and 


this 
Views of the Exposition. Kaufmann < 





mann 


aA 


THE ANNUAL CONVENTION 


vhere the papers that were scheduled for this session were de 


s iver 


resident R. M. Bird presided, and after outlining the purpose 


Sand scope of the meeting, he introduced Dr. A. E. White, who had 


prepared a paper dealing with the subject of Metallurgical Educa- 
tion Work of the Unwersities. Dr. White, however, did not de 
liver is paper but instead surrendered his time in favor of Prof. 
J. Raleigh Nelson, head of the English work in the Engineering 
Department of the University of Michigan who presented a very 


; interesting talk covering many of the problems involved in select- 


ing and arranging the proper scope of courses which are of most 


Service to the student after graduation. 


Mollowing this talk J. P. Brown read a paper by H. C. Knerr, 


of Philadelphia, entitled The Metallurgical Education Work of the 


Society. The two papers presented, and the third one, which was 
not presented, will appear later in TRANSACTIONS. 

The Tuesday afternoon session was ealled to order at 2:00 
P. M. by the chairman T. D. Lynch. Four papers were scheduled 
for this session and were presented in the following order. 


M.—Notes on the A, Stable Transformation—H. A. Schwartz, 
National Malleable and Steel Castings Company, Cleveland. 

. M.—Graphitization at Constant Temperature Below the Critical 
Point—H. A. Schwartz and H. H. Johnson, National Mal 
leable and Steel Castings Company, Cleveland. 

’. M.—The Graphitizing Behavior of Iron Carbide in Pure Iron-Carbon 
Alloys in the Critical Range—H. P. Evans and Anson Hayes, 
lowa State College, Ames, Lowa. 

’ M.—Mechanical and Machining Properties of an Annealed Cast Iron 
—G. C. Priester and F. J. Curran, University of Minnesota, 
Minneapolis. 


‘he first two papers were presented by H. A. Schwartz, the 
third by Dr. Anson Hayes and the fourth by G. C. Priester. The 
discussion which took place following each of these papers will 
appear later in TRANSACTIONS. 


The Grand Ball 


The annual Grand Ball of the society was held in the Bal! 


Room of the Drake Hotel, Tuesday evening, starting at 9:30 
P. Ml. and lasting until 1:00 A. M. This was a well attended 
party and was a eredit to the committee in charge of arrange- 
ments. This event is one which we all look forward to each year 
and it is a certainty that those who had the pleasure of attending 
this party will be on hand for the one next year, 
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WEDNESDAY, SEPTEMBER 22 


—_-—.- 





The Wednesday morning session combined two event 
that of the annual meeting of the members of the societ 
then a technical session. 

The meeting was called to order at 9:30 A. M. by P: . 
R. M. Bird, who at the outset delivered his annual address. 
lowing President Bird, W. H. Eisenman, national secret 








the society, read his annual report. Immediately followiny. |) 
Zay Jeffries, national treasurer, read his annual report. | 
these addresses are printed in full as follows: 


THE PRESIDENT’S ANNUAL ADDRESS 
Ropert M. Birp, President, 1926 


- is a privilege to comply with the requirement of our Cons 
tution which stipulates that the president shall present a writ 
ten report at the annual meeting. I shall not take up your 
with routine matters, more adequately to be covered by the re} 










of the secretary and the treasurer, nor do I wish to be preachy 
tiresome, but | do consider of importance certain observations pai 
ly based on my visits with the executive committees at all of th 
twenty-nine chapters, at meetings averaging four hours each) ai 
at which general, as well as local, policies were discussed by 
three hundred representative members. 


Thus far the stimulus and drive for American Society fo: 






Steel Treating development has centralized in the national 
and properly so. The chapters have swung around their ind 
vidual orbits and have left to their elective national officers 







control of national operations and policies. But the rema 
growth and increasing prestige of this young society now requil 
for its future stabilization and continuity of development mor 
minds and more technical help than you ean afford to provide as 
national officers or could control through sufficient extensions | 
national committees. The flow must come more and more from 
the rim to the hub of the wheel, with sufficient counter current 
to maintain a proper balance. 








As has been experienced by all large organizations, direct 

terecommunication between the central office and the individual 
members never produces more than ineffective and spasmod! 
results. 
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tir chapter form of organization and our chapter meetings 
my opinion, the greatest single factor responsible for the 
position of American Society for Steel Treating today 
apter is the great gathering point for the development o! 
tion, helpfulness and friendships among its members and the 
inity in which it resides. I am much impressed with the 
lly prevailing cood health ot the chapters. Ilere are the 
‘ul men who give so abundantly of their time to their chapte: 
ties. And in this connection I want to pay tribute to those 
{sacrificing and devoted men, from coast to coast, who by their 
sification are debarred from election as chapter chairmen. 
associate members are found so frequently carrying the load 
yitine incumbent upon the office of secretary-treasurer. The 
‘an Society for Steel Treating owes them much. 
sy extension of its scope it is the chapter which should be the 


n2 house between its individual members and the national 
your 
he re] (he national office has but one function,—to serve you. The 
reach ‘«onmended Practice committee has but one basis for existance. 
‘10Ns nal 


all of th 
eae! 


d by 


it may help you. Not as members alone but as a chapter. 


ell the Recommended Practice committee what data sheets and 


recommended practices you want and so help them to serve you 


With the utmost of positive conviction, I say that the future 


eneth of our Society will be in proportion to the organized 
ciety iapter interest and helpfulness to the national organization. | 


nal ‘ge you chapters to enlarge your orbit to include the national 


heir The first essential to this enlarged activity is the necessity 


hicers evular executive committee meetings. I have observed that 


pma ‘hapters, whether large or small, which this year have heen 


Ww re effective are those whose executive committees meet most 


lent ently, while the somnambulent chapter leaves everything to 


POVIC ‘hairman or secretary. The day is past when a one-man 


mNsions ( 


rated chapter ean justify its responsibilities and opportunities. 


lore trom | would suggest that your chapter executive committees de- 


r eurrent ne, put into operation, and supervise the proper machinery 
ontinuous routine service; for without adequate organization 


direct in form of special committees or individuals appointed by and 


ndividual rting regularly to the executive committees and at chapter 


spasm 1] 
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meetings, this enlarged and desirable accomplishment will] 
and inadequate. 

I believe in the Group idea promulgated this year.  '}, 
are many cities needing what American Society for Steel Ty; 
has to offer, where groups should be started. Congratulat 
Fort Wayne and Montreal. . . May these lusty first grou) 
justify the issuance of chapter charters, and may there be a | 
some extension of Junior Groups, of which Case is the firs 

Throughout the membership no single subject is a: 
more interest and constructive thought than does Metal] 
Education. Several chapters are giving splendid service to {| 
members and respective communities through various types of lee. 
tures and methods of instruction. I believe that every )) 
effort should be concentrated upon the inauguration, develo 
and extension of such courses in the communities within whieh 
chapters reside. 

Individual members are devoting much time to the planning 
managing and actual conduct of such courses, but it is not so to be 
expected that these men will continue this sacrifice year after year. 
Kor permanency this work should be taken over and maintained 
by some recognized University or school. The problem for the 
chapter and, particularly, its executive committee is to sell the com 
munity ’s needs for this service to some educational institution. see 
that such institution provides a competent and interested instruc 
tor with equipment for an adequate extension course; and then 
supervise it in an advisory capacity. 

Recognizing that education cannot be standardized, I believe 
for the immediate future, we should limit our national activity t 
the collection and correlation of all available information, and such 
helpfulness as is humanly possible to the chapters and to the teach 
ers whose personality and good sense, with knowledge, are so esse 
tial to the success of this undertking. 

The membership should be appreciative of its Directors. The) 
give freely of their time and continuously of their interest, in 
gratuitous service. I, personally, at this time want to express t 
this year’s Board my appreciation of all they have done for this 
administration. 

I believe we have the most efficient secretary obtainable «ny- 
where,—but I do not want to talk about Mr. Eisenman. The na- 
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secretary must be the machine for accomplishing all the 
the national organization. Your other directors have not 
. to spare from their respective businesses to do more than 
and advise policies, and I would caution you against the 
iess of putting too heavy a load upon them, and, particularly, 
pon your future presidents. 


\Ve have a modest editor who is continually striving to make 
\NSACTIONS less high-brow. Mr. Bayless is doing a remark- 

able piece of work which is speaking for him. Mr. Donnellan is 
working hard and quietly as secretary of the Recommended Prac- 


tiee committee and should become better known to the membership. 

Yet with these, and the other loyal members of the secretary’s 
tiee. vour direetors have long recognized a structural weakness,—- 
, weakness they are correcting by their authorization of an assistant 
The wisdom and necessity for this addition to the na- 
tional office is known to those familiar with the over-load now rest 
ing on this office and will quickly become generally apparent as 


secretary. 
‘ 


1 


the chapters take upon themselves more national activity. 

| am, indeed, indebted to the members of the national commit- 
tees and their sub-committees. Some of these committees have 
done excellent work and given much time to its accomplishment, 

notably the Recommended Practice committee and several of 
its sub-committees, the Publication, the Papers and the Finance 
Committees. Others have had nothing specific to do and there 
fore have accomplished nothing. 

This matter of committees is still in a formative state but will 
evolve as time passes. By our constitution, the members of the 
standing committees are appointed by the president, by and with 
the eonsent of the board of directors, and the board is authorized 
to appoint all other committees. Since the term of office of the 
president is one year, all standing committee members are ap 
pointed yearly. With the increasing importance of the work of 
these committees, continuity becomes not only desirable but neces 
sary. Reeognizing the high types of men serving in and available 
for these committees, the term of appointment should be at least 
three years, and not subject to the uncertainty each year of removal 
or, on the other hand, of re-appointment yearly, perhaps for life 
The prineiple of overlapping membership, operative for the na- 
ional board of directors, should apply also to the national com- 
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mittees and to chapter executive committees. 
The national office is spending, approximately tw 
dollars per member, from whom it receives seven dollars a) 
This is made possible, of course, largely by the Steel Show 
is now far removed from the itinerant circus days. It 
remarkable to contemplate an increase of sales space this 
almost double 1925. Splendid as is the success thereof 
advertising value to the Society, there is approaching a 
question as to the availability of cities which can hou 
enlarged exposition. In the near future will have to be 
the advantage of a one or two city convention site as aga 
stimulus to local membership and local industries resultin 
smaller exhibits with conventions seattered geographical], 
the past. 
Finally, | want to raise with you the question as to why 


ican Society for Steel Treating is growing so splendidly ; 


many and differently occupied men believe in American So 


for Steel Treating. What lies behind the wide spread «i 
from over two-thirds our Chapters for more extended non-! 
activity ? 

[s it not that we are leading up more and more to that 
field becoming known as ‘‘ Material Engineering,’’ which 


all faetors coneerned with the selection and manufacture o! 


metal which, for a specific purpose, represents the lowest cost 


satisfactory service ? 





\ 


Every man engaged in any phase of the manufacture 01 


of metals, whether he be president or man ‘‘at the fire,”’ 


IS 


concerned in approaching the cheapest finished cost of a parti 


part which will stand up on the job. If it be an intricate 


steel heat treated article, subject to unusually severe duty, materia 


engineering should select that combination of the minimum 


pensive alloys, with the greatest facility of hot or cold working, an 
with the least fatality in heat treating,—surrounded with all sai 
guards of inspection, to give assurance of the highest averag' 
maintenance of the required service. Material engineering shoul¢ 
know what is the cheapest bearing for a given service,—and ho 


to make it. 


So the material engineer is trying to accumulate all the ava 
able knowledge of metals which, up to this time, no one mai 
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ition of men has put in available shape for him. Outside 
iim of the metallurgist, how little is really known of the 
results obtainable commercially by proper heat treatments, 
simpler steels, and how few are the men who can with 
ty grade service results in terms of different alloys and 
alloy eontents. 
it be true that our Society has contributed helpfully to this 
field, then may American Society for Steel Treating pro 
still more vigorously along the lines of its primary object 
siiecess,—the heat treatment of iron and steels,—but proceed 


against t] ery cautiously in extensions of scope, taking on nothing new un 


ulting fro oss sure of its worth, sure that it does not more properly fal! 


cally, as jy nder the scope of another society or agency, and sure that we can 

rry it through without dissipation of energy from our origina! 
why 
ly : 


an S 


On this basis American Society for Steel Treating has a ver) 
cles real and permanent place in the economy of our industrial life and 
ad i ir publie safety. 


ho | 
aa ANNUAL REPORT OF THE SECRETARY 


W. H. Eisenman, Secretary 
. Tnat 


hich ie MEMBERSHIP 
ire of that The A. S. S. T. had at the close of the books on August 31, 
t eost wit | 26, a membership of 4000. Of this number, 2916 or 73 per cent 
ere of member classification; 580 or 14.5 per cent were associate 
bers; 303 or 7.58 per cent were sustaining members; 190 or 
Is vit 475 per cent were junior members; & honorary and 3 founder 
part la) embers. 
‘ieate alli The year just closed showed the largest net gain of new mem 
Vy, materia ers for any year since 1920. 637 members or 18.9 per cent in 
lum of F crease over the preceding year were added to the rolls. The per 
rking. and (centage of inerease was also the second largest in the history of 
th all saf s the Society. 
st averagi : Chart No. 1 shows the increase in total membership, while 
ing should charts Nos. 2, 3, 4 and 5 show the line of progress in the acquisition 
and how of members, associates, sustaining and junior members. 
th Henry Marion Howe MEDAL 
eC aVa 
(he Henry Marion Howe Medal was awarded for the third 
at the annual banquet held in Cleveland last year, the 1925 
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Chart I—Increase in Total Membership. 
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Increase in ‘*Member’’ Membership. Chart IV—Increase in Junior” 
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Chart I1Il—Increase in “Associate” Mem- Chart V—Increase in “Sustaini: 
bership. bership. 


Table I 
A. 8. 8. T. Membership 1920-1926 
"orth a. eee er a eT 
Members Associate Sustaining Junior Honorary der Membership Increas: 


1920 1349 802 50 21 1724 ae 
1921 1742 341 56 25 2168 444 
1922 1798 375 86 48 5 2313 145 
1923 2048 400 191 99 3 2 2746 433 
1924 2224 476 209 109 5 7 3026 280 
1925 2452 500 243 160 3 3363 337 
1926 2916 580 303 190 ; : 4000 637 





1924 


ustaining 


444 
145 
433 
280 
337 


637 
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nt being Horace Hardy Lester. Dr. Lester’s paper entitled 
Tests Applied to Problems of the Steel Foundry had been 
the paper of highest merit published in the TRANSACTIONS 
the 12 months from August 1, 1924 to August 1, 1925. 


New Honorary MEMBERS 


.t the annual Convention in Cleveland last year, Charles F. 
was awarded honorary membership in the Society in recog- 
of his distinguished scientific achievements. 

(on December 5, 1925, the board of directors, upon the request 

the membership, elected Elbert H. Gary and Charles M. Schwab 
1) honorary membership in the American Society for Steel Treat- 

Both of these distinguished gentlemen accepted their election 

the certificates of honorary membership are to be presented 

the annual banquet to be held on Thursday of this week. 


FOUNDER MEMBERS 


\t the meeting of the board of directors in Cleveland on Sep 
tember 16, founder membership in the American Society for Stee! 
‘reating was awarded to Arthur G. Henry of Chicago. Mr. Henry 
vas one of the members of the original Chicago chapter and was 
largely responsible for the idea of holding an exposition in con 
nection with the annual Convention. He had charge of the first 
exhibit held in Chicago seven years ago. 

The Society now has three founder members, the other two 
eine Theodore E. Barker of Chicago and William P. Woodside 
of Detroit. 


E. D. CAMPBELL MEMORIAL LECTURER 


At the meeting of the board of directors held in Cleveland on 
September 16, a lectureship was established and at a later meeting 
held in Cleveland on December 5, it was unanimously decided 

whenever this invitational lecture was given, it was to be 
known as the E. D. Campbell Lecture in memory of the late 

iguished honorary member of the American Society for Steel 
ting. It is indeed with deep regret that we record the death 
’rofessor Campbell who by his sterling qualities, true scholar- 
and outstanding technical contributions, had endeared himself 
e entire membership. 
he first E. D. Campbell lecturer is Dr. William Minot Guert- 
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DR. WILLIAM MINOT GUERTLER 


ler, director of Technische Hochschule, Charlottenburg. 
Germany, whom you will have the pleasure of hearing late 
morning, 


SECTIONAL MEETINGS 


Continuing the policy of which the Society was one « 


originators of holding sectional meetings, a meeting was held 


Buffalo on January 21 and 22 and a spring meeting was held a! 
Hartford on May 20 and 21. Six high grade technical papers 
were presented at each of these meetings, and combined with plan' 
inspection, provided very successful two-day meetings. Thi 
chapter officers and the members of these chapters are deservin: 
of praise for the excellent manner in which they discharged tl 
duty of making proper and satisfactory arrangements. 
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board of directors held four meetings during the past 
follows: Cleveland—September 16, 1925; Cleveland— 
r 5, 1925; Buffalo—January 20, 1926; and Hartford— 
1926. 

minutes of these meetings have, according to custom, been 
d in TRANSACTIONS. 


\w\UAL REPORT OF THE RECOMMENDED PRACTICE COMMITTEE 
The Report of Sub-Committees 


(he Recommended Practice Committee has under its super- 


vision eleven sub-committees. These sub-committees are actively 


ngaved in compiling recommended practices on various subjects 
vhich have been assigned to them by the Recommended Practice 
(‘ommiuttee. 


(he report of each sub-committee is as follows: 


Sub-Committee for the Heat Treatment of Tool Steel 
‘The sub-committee for the Heat Treatment of Tool Steel, with 
\lerten as chairman, has been actively engaged for the past 
n compiling a recommended practice for the heat treatment 
un carbon and alloy steel die blocks. This recommended 
practice is based on the information obtained from a survey made 
among the manufacturers of die blocks, steel mills and die block 
experts. This report has been completed and accepted by the 
ecommended Practice Committee as a tentative recommended 
It is now in the process of preparation for publishing in 
the TRANSACTIONS and HANDBOOK. 
The Recommended Practice Committee recently assigned the 
ommittee for the Heat Treatment of Tool Steel the problem of 
ing a recommended practice for the heat treatment of dies 
casting. 
one , 
ie ak. Sub-Committee on Measuring Case Depth 
ate eld a The sub-committee for Measuring Case Depth held a meeting 
ical papers in H rtford during the spring sectional meeting. Mr. Rockwell, 
it, loa chairman, presented a report to the committee covering the 
ngs. Th methods used for measuring case depth. This report was care- 
elements ully considered by the sub-committee and approved. It is now in 
Renood th le hands of the Recommended Practice Committee and will un- 
lly be accepted for publishing as a tentative report. 










Hardening Gears 














the remainder of this year. 


























ness testing are to be presented. 














sheets on the mechanism of cementation. 













of sling chain. 







Alloys 














of wrought aluminum alloys. 

















tice for the heat treatment of steel castings. 
this work completed this fall. 
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Sub-Committee for the Heat Treatment of Water an 


The Hardness Testing Committee held a meeting du 


work. The work has not been actively carried out. The com 


for the compiling of a recommended practice for the heat tre 


At the last meeting of the Recommended Practice Con 








This committee, with E. C. Smith as chairman, was a 
this spring and had held one meeting, at which time pl: 
formulated for the compiling of a recommended practi 
recommended practice will probably be in process of pri 


Sub-Committee on Hardness Testing 


convention last fall and plans were made for conducting yes 


has planned a hardness testing symposium for the convent 
fall and four papers dealing with the hardness of metals a) 


Sub-Committee on the Mechanism of Cementation 


This committee, with Dr. Krivobok as chairman, held 
ing in Pittsburgh, and plans were made for the preparation 


Sub-Committee for the Heat Treatment and Care of Crane (; 





Sub-Committee for the Heat Treatment of Wrought Alun 


This committee was recently appointed, with R. S. Arcly 
chairman. It has had one informal meeting and plans are 


Sub-Committee for the Heat Treatment of Steel Castu 
The steel castings committee has recently held a meeti 
Chicago and work is in process of compiling a recommended 


It is planned ti 


Sub-Committee for the Heat Treatment of Piston Pins 


Cobeg 





This committee, with A. V. DeForest as chairman, held a mee 
ing in Bridgeport the latter part of May. The committee is p 
ning to prepare data sheets on the care, use, and the heat treat 


tm 
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recommended that this sub-committee be appointed, with 


lergenroether as chairman. As the appointments have just 












ide, the committee has not as yet held a meeting. 


Sub-Committee for the Carburizing of Small Parts 


is is another new committee, with A. W. Subbera as chair 
The members have just recently accepted their appointments 


first meeting of the committee will be held in the near 





\ Commattee for the Heat T re atment of Ss. A. KE. Steel 1020 


This committee, with A. E. Buelow as chairman, has recentl 








ppointed and plans are under way to compile a recommended 
for the heat treatment of S. A. E. plain carbon steels. 





Report on Data Sheets 


During the last year the following data sheets have been issued : 





|. Corrosion of Iron and Steel 6 pages 






Carburizing and Heat Treatment of Carburized Steels 11 pages 


3, Abrasive Wheels for Grinding Steel 27 pages 

















1, Physical Constants of the Principal Alloy-Forming 


EKlements 3 pages 
5. Recommended Practice for the Carburizing of Gears 3 pages 
6. Recommended Practice for the Carburizing and Heat 

Treatment of Camshafts 3 pages 
7. KEtehing Solution for Non-Ferrous Metals 14 pages 


8, Determination of Electric Furnace Efficiencies and 
Heat Treating Costs S pages 


v. Me tals and Ferro Alloys USE d im the Manufacture of 


Steel 10 pages 
10. Cutting Tests on Tool Steels 3 pages 


ll. Physical and Chemical Properties of Refractory 








Materials SS pages 

12. Heat Content of Metals 6 pages 
13. Carburizing Table 2 pages 
Total 124 pages 


The HANDBOOK at present contains 369 pages, on 51 subjects. 





y 
| 








ita Sheet Manuscripts Recewed, in Process of Preparation 

ata sheet manuscripts have been prepared on the subjects 
sted below, and it is expected that they will be ready for distri 
to the members within the next few months: 
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Cleaning of Steel 

2. Salt Baths 

3. Coloring of Steel Articles 

1. What Should a Man with only One Pyrometer do in ca 
Trouble? 

5. Date on Fuels 

6. Shrinkage of Castings per foot 

7. Weights of Alloys and Metals 

Chemical Methods of Analysis. 


Data Sheets Being Prepared by Authors 


Authors are preparing data sheets on the following s 

1. Data on Air 
2. Bearing Metals 
3. Cyaniding 
4. Selective Case Carburizing 
5. Cast Iron 
6. Design and Composition of Carburizing Boxes 
(. Furnaces for Tool Hardening 

8. Molybdenum as an Alloying Element 
9. Non-Corrosive Alloys. 
10. Chemical Composition of Tool Steel 
ll. Tempering Equipment 

About ten other subjects are in preparation. 

The Recommended Practice Committee has received heart 
co-operation during the last year from a number of the chapters 
The executive committee, technical committees and individuals | 
the chapters have given the Recommended Practice Committ 
valuable assistance by reviewing recommended practices and dat 
sheets, by preparing data sheets, and by serving as members 
the sub-committees. 


CHAPTERS 





All of the chapters and groups of the American Socie' 
Steel Treating have been doing remarkably effective work during 
the past year. All have been well officered and the officers hav 
been fortunate in surrounding themselves with a very capable grotl 
of enthusiastic workers. All chapters have held at least six meet 
ings during the year and the majority have held nine. 

They have experienced no difficulty in arranging an interesting 
monthly program and the attendance in practically all cases has 
been satisfactory not only to the chapter but to the speake 
The chapters continue in splendid financial condition. 
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reports of the secretary-treasurers submitted to the na 


office at the close of the chapters’ fiscal year (June 1 


x] | that approximately $15,000.00 in the chapters’ treasuries. 
\ ling to the budget prepared by the Finance committee for 
1926, it is estimated that $16,500.00 will be returned to the chapters 
. their share of the dues. 


robably the most marked advance in the activities of the 
Ni . for the year is the greater interest being exercised by the 
The definite 
is for this increased and worth while interest is due to the 
splendid activity of President Bird. 


hapters in the work of the national society. 
President Bird, during the 
st three months of his ocecupaney of that office, at great sacrifice 

s own valuable time and business affairs, visited and consulted 

the executive committees of all of the chapters of the So- 
jety. At these meetings, the problems and work of the local 
er and the national organization were thoroughly considered 


ud in every instance desirable results were productive. The So- 
is certainly indebted to President Bird for the development 
unification and co-operative work of the national and loeal 
organizations. While this work was performed by President Bird 
se of his spirit and desire to give his best to the Society that 

had honored him, nevertheless, his reward will be no less certain 
in the feeling of sincere appreciation by the membership, and with 
the knowledge that he has unmistakably left an imprint of his 
‘onstruetive work that will be evident in the accomplishments of 
the Society for years to come. 












EDUCATIONAL EXTENSION 

‘our of the chapters of the Society conducted edueational 
extension work during the past year. The Philadelphia chapter in 
o-operation with Temple University again conducted a very suc- 
eesstul course under the supervision of Horace C. Knerr. 

(he Golden Gate chapter through a committee composed of 
Messrs. Taylor, Kottnauer and Moody, prepared a series of 15 
res and distributed them, printed, to the 75 members of the 
course. The work was decidedly successful and is being repeated 
igain this year. 

(he Providence chapter arranged for four lectures on the 
imentals of metallurgy by Professor Williams of Massachusetts 
Institute of Technology. No enrollment fee but 










was charged 
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these special lectures were presented at regular chapter n 
during the winter season. The attendance at Professor \ 
lectures was always in excess of 100. 

The Los Angeles chapter during this summer has cond 
splendid course under the direction of Professor Clapp 
California Institute of Technology. 

Due to the stimulus of the visit with the executive con 
by President Bird, where the subject of educational work 
chapter formed a very important item of consideration, )); 
chapters are making preparation to conduct such courses dyyri) 
the coming year. This extension work offers an exceptional 
tunity for the chapter to increase its activities as well as bi 
service to the community. 

NEw GROUPS 

At the Hartford meeting of the board of directors, pow 
given to the national office to organize members into a group in te: 
ritories where the desire for such organization is recognized 
where distance renders attendance at present chapter meetings i 


practical; these groups to be organized by and with the consent 


of the board of directors and that such groups shall have the sa 
type of organization as a chapter and shall function similar t 


chapter except that the group will have no representative upon thi 


national nominating committee. 

The board unanimously issued charters to Fort Wayne 
Montreal as groups. These two new groups of the American 
ciety for Steel Treating have functioned in a most acceptable a 


capable manner and give every indication of being valuable assets 


to the organization. 
STUDENT GROUPS 


Student groups composed of junior members were legalized | 


the directors when sponsored by local chapters or elected by tl 
board. Such a group organized at Case School of Applied Scien 
under the direction of Professor Boylston and the Cleveland chap 


ter was so recognized. 
A group has been organized at Ann Arbor under the dir 
of the Detroit chapter. This group is composed of students of t! 


University as well as other members of the Society residing in tlia' 
vicinity, and the Detroit chapter assists in the preparation of the!! 


programs and financing their activities. 
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number of additional groups will undoubtedly be recog 
nived and organized during the coming year. 






















TRANSACTIONS 
On the first of January of this year, a change in paper stock 
lkRANSACTIONS was affected, together with an increase in the 
er of pages of each issue, so that Volume IX, completed with 


Table II 
Total Editorial Production 











Transactions 

ORR ere eet ene genet ne S40 pages 
WO Bek s'o a ae ewe Rees 1.238 

Sy ba: Winds Oki are Ae rs 1,000 

WE SOR caro ca a ere eed eee 752 

NO Eee oe oan ee ie 642 

RN ahora s,s a ee esate renee Sea S16 

ee” © powiwtiewe vedo ck eee S16 

Bs IM ARIAS, Ses es lane acne aera S92 

EE ect inci clio’, See tha eee 992 

Vol. 10 975 (estimated) 


















Total 





11,510 


Data Sheets 


Pages Subjects 


DE. edie alera by weed 116 17 
BE. 6:3 sachin ie n ceed cae 2] 


ere Se re ee 13 



















PED Ooo oe eg, cease 36 51 





the July issue, contained 992 pages. Volume X, which will be 
ompleted with the December issue of this year, is estimated to 
contain approximately 975 pages, from which it will be observed 
that approximately 2000 pages of editorial matter will be pro- 
luced in 1926, 

The eapable and painstaking manner in which this work has 
been accomplished by Editor Ray T. Bayless, has been and con- 
tinues to be, a subject of favorable comment not only from the 
membership in America, but also abroad. 

he editor has had the constant advice and cordial co-operation 
| Professor H..M. Boylston, chairman of the Publication Commit- 


tee as well as the able members of that committee. 


INDEX 


Vith the December 1926 issue of TRANSACTIONS, the Society 
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will have published ten volumes and work has been started 
preparation of an index covering the publications of the 
from its beginning to and including Volume X. This genera! ing 
will be very complete and will be available for distribution ear) 
next year. 

PREPRINTS 

Following the policy inaugurated last year, preprints | 
vention papers were available again for advance distributio: 
members. All Convention papers received in sufficient tin: 
prepared and preprinted; only 8 were not available in preprin 
form. 

REPRINTS 
The Society has recognized a demand that has been in fo 
some time and is preparing to provide reprints of serial articles 
pearing in TRANSACTIONS. Educational reprint No. 1 is 
cellent series of articles written by F. T. Sisco of MeCook | 
Dayton, on the Manufacture and Chemistry of Iron and Ste 
published in six installments in TRANSACTIONS during the past tw 
years. 

Combined with Mr. Sisco’s articles are two additional ones 
‘‘Some Comments on Swedish Steel Practice’’ by Dr. Bengt kK jer 
man of the Bureau of Standards and ‘‘ Electric Steel Melti: 

Dr. Birger Egeberg of the Haleomb Steel Company. This 200-pay 
reprint will be available in paper cover and in cloth binding. 

Another series of articles to be reprinted are H. B. Know!ton’ 
interesting and well written papers on the fundamentals of ital 
lurgy that have been appearing in the Educational Secti 
TRANSACTIONS for sometime past. 

Another series on the constitution of iron and steel is being 
prepared by F. T. Sisco; one by Dr. O. E. Harder of the Uni 
versity of Minnesota, and a series of 14 lectures by individua 
authors under the editorship of Professor W. P. Woods of thi 
University of Michigan is nearing completion. 


1927 EXPOSITION 





At the Hartford meeting the board of directors authori 
national office to so organize as to relieve local chapters of all re 
sponsibilities relative to convention and exposition activities and 
that headquarters should assume all responsibilities and ma! 
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ments and plans for the convention and exposition, irre 
of the local chapter, which will function only in an ad- 
capacity. This ruling was established because of the large 
of the Society’s convention and exposition, and a feeling 
was unjust to ask the members of the local chapter in the 
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1924 
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Growth of Expositions. 


where the convention and exposition was to be held to devote 


iuch of their time to plans and arrangements. 


The board decided to hold the 1927 Convention and Exposition 


he city of Detroit and selected Convention Hall as the location, 


the week of September 19 as the date. 

Convention Hall is ideally located for the exposition, being 
vay between the General Motors Building and downtown, and 
provide in the neighborhood of 90,000 to 100,000 feet of exhibit 


‘e. or about 10.000 or 20,000 feet in excess of the facilities of 


icipal Pier. 
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ANNUAL REPORT OF THE TREASURER 


Dr. ZAY JEFFRIES, Treasurer 


An unaudited profit and loss statement of the Ameri 
ciety for Steel Treating from January 1 to August 31. 


inclusive, and the balance sheet as of August 31, 1926, sho 
our finances are in a thoroughly sound condition. 


\ 


The profit and loss statement shows that the income | 
Society exclusive of Convention receipts, for the first eight n 
of 1926 was $73,521.28, and expenses were $66,663.08, leavi) 
excess of income over expense of $6,858.20. The assets as 0} 
August 31, 1926, after deducting advance receipts for this 
convention were $93,225.35. 


mat 


The balance sheet shows the following: 







Aceounts: 
Commercial Account—Cleveland Trust Co. ............4 
Savings Account—Cleveland Trust Co. 


Cash 


















Savings Account—Equity Savings and Loan Co. ...... 21,88 

Savings Account—Union Trust Co. 
Investments: 

U. 8. Treasury Certificates .............. $ 2,235.00 

Euelid Village Water Bonds ............. 3,000.00 

SNE SS cb ak das cewaae einen swes ss 28,000.00 

Cleveland Trust 544% Collateral Bonds.... 15,000.00 

Fidelity Mtge. 54% Land Trust Cert..... 10,000.00 

University Club 5%% Land Trust Cert. .. 5,000.00 ¢ 63, 
De THE nba he Maes os cess ec cews 58 
I Be hts ao i OO Krk ba ones tenes | 
Pes NE BD gs cas Se dee ae we ses aces hs 


Inventory 
Prepaid Expenses for 1927 Convention 


\ Claim against these assets exists in the amount to be re 
funded to the chapters for dues paid in August 






There is also included in the cash accounts above 
the advance receipts for the present Conven- 
Ce ee oe a ee ee as ek ee os be 

Less expenses paid to August 31 .............. 32,803.70 
















Net deduction 





As the services to be rendered for these Conven- 
tion advance receipts have not yet been com- 
pleted and only part of the Convention 
charges have been paid, a deduction of this 
amount should be made and the result will 
give the Society’s present net worth ...... $ 93,2: 








A recapitulation of the Chicago Convention accounts show on August 
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lvance Receipts ore cls .$7 2,520.00 


<penditures to August 3 . oes 2808.70 
stimated Expenditures to close of fiscal year .............. 32,000.00 
— istimated excess of income over expense—more than ........ 15,000.00 
erie 
t 31. 19 (he following comparisons with previous years may be of 
» Show that interest : 
{mount Paid to Chapters Total Assets of the A. S. 8S. T. 
For 1921 $ 7,244.22 As of Dee. 31, 1921 $16,520.90 
ome of th, 1922 = 10,051.95 Dee. 31, 1922 31,391.31 
eae 1923 12,751.45 Dec. 31, 1923 46,821.30 
= s 1924 14,194.14 Dee. 31, 1924 =62,116.65 
leaving 4 1925 = 16,089.68 Dee. 31, 1925 = 87,196.60 
ssets 1 l’irst 8 months 
-leceail of 1926 13,474.3: Aug. 31, 1926 93,225.35 
this : . . vie 

During the present year by authority of the board of directors 
in additional $5,000.00 was invested in Cleveland Trust Company 
lL, per cent collateral trust bonds, $10,000.00 in Fidelity Mort- 
rage, 514 per cent land trust certificates, and $5,000.00 in Uni- 
versity Club 544 per cent land trust certificates. 

The officers and board of directors are endeavoring to keep 
the Society in a healthy financial condition, and at the same time 
to render a maximum of service to the members. The expenditures 
in connection with the activities of the national committees con- 
tinue to increase and the national office activities have been sub- 
stantially increased. The library service and employment service 
have also received more attention. 

An analysis shows that the average amount received as dues 
trom all classes of members of the Society, taking the distribution 
of members, sustaining members, associate members and junior 

members, as of December 31, 1925, is $11.44. The total expendi- 
tures in direct service to members in 1925 as taken from the 
audited report was $73,676.35 or $20.31 per member. 

Your treasurer wishes to express his appreciation to the presi- 
dent, to the board of directors, and to the members of the finance 
committee whose cooperation and assistance have made his duties 
pleasurable. He wishes the members to know that the real burden 
of the work of the treasurer’s office is carried by Carl W. Ohlson 
who works so harmoniously with our able and efficient secretary, 
\V. H. Eisenman, that the treasurer finds little to do. 


Immediately following his annual report and prior to the 
lreasurer’s report, Secretary Eisenman introduced to the assembled 
ubers our newly appointed assistant secretary of the national 
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H. Kenneth Briggs of Minneapolis. The position of 
int secretary was created by virtue of a ruling of the board 
etors at their meeting held in Hartford, May 19, 1926. 

‘ir. Briggs graciously responded to this introduction and 
ed his loyalty to the society. A brief biography of Mr. Briggs 
ii. KENNETH Briaes, the newly appointed assistant national 
tary, was born at Minneapolis, Minnesota, October 9, 1894. He 
ded Shattuck School at Faribault, Minnesota, and the Uni- 


versity of Minnesota, where he graduated with the degree ot! 


Ba 


ei 1} 


thy 


( 


He 


‘helor of Seience in Engineering. Immediately thereafter he 


H. KENNETH BRIGGS 


me associated with the Minneapolis Electric Steel Castings 
ipany of Minneapolis, first serving a brief apprentice course, 
| aS metallurgist and assistant to the general manager. 

He is a member of the American Chemical Society, Engineers 
) of Minneapolis, and American Society for Steel Treating. 
was twice chairman of North-West Chapter. 


following the treasurer’s report the next order of business 
the reading of the National Nominating Committees’ report of 
meeting Monday, September 20, 1926. This report was read 
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hy J. V. Emmons, the content of which appears on page 513 of this 
sue of TRANSACTIONS. 

With the close of the annual meeting of the Society, President 
Bird introduced Dr. A. E. White who presided over the technical 
cession Which followed. This session marked the first lecture of the 
Rdward De Mille Campbell memorial lectureship established by 
the board of directors of the Society last year. In memory of Prof. 
Campbell the board of directors invited Dr. William Minot Guert- 
ler, Charlottenburg, Germany, to present the first lecture. Dr. 
Guertler was presented by Dr. A. E. White and was heartily re 
ceived by those in attendance. Dr. Guertler presented his very 
interesting and capable lecture entitled On the Corrosion-Resist- 
ance of Steels. 

Kollowing this lecture W. P. Sykes, General Electric Company, 
Cleveland, presented his capable paper entitled The Iron-Molyb 
denum System. 

The afternoon technical session was held in the Ball Room of 
the Drake Hotel and was ealled to order at 2:00 P. M. by the chair- 
man F. P. Gilligan. 

This session consisted of four papers as follows: 

P. M.—Cyanide Brittleness—V. F. Hillman and E. D. Clark, Crompton 
and Knowles Loom Works, Worcester, Mass, 

M.—Wear Resistance of Carburized Steel Versus Cast High 
Manganese Steel—W. J. Merten, Westinghouse Electrie and 
Manufacturing Company, East Pittsburgh. 

. M.—Wear of Steels with Particular Reference to Plug Gages—H. J. 
French and H. K. Herschman, Bureau of Standards, Depart 
ment of Commerce, Washington, D. C. 

) P. M.—Studies on Electric Welding—L. J. Weber, University of Minne 

sota, Minneapolis. 

Each of these papers was presented by the author and in the 
‘ase of the first paper it was presented by V. E. Hillman, while 
ll. J. French presented the third paper. 

Considerable discussion, both written and oral, followed these 
papers. 


SMOKER AND ANNUAL FROLIC 


The annual smoker and entertainment was held at the Riding 
Academy Wednesday evening at 9:30 P. M. This event consisted 
of ten 3-round amateur boxing bouts. The bouts were very good 
and the committee is to be congratulated for their suceessful efforts 
in staging a really entertaining program. This program differed 


nn & trom those of previous conventions and apparently met with hearty 
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ed of all who attended. Yes, there were some knockouts. 


THURSDAY, SEPTEMBER 23 


he Thursday morning technical session was opened at 9:30 
A. by the Chairman, Dr. O. E. Harder, of the metallurgical 
department of the University of Minnesota. Four papers were 
sheduled for presentation at this session and were presented in the 
following order: 


( \. M.—On the Transformation of Retained Austenite into Martensite 
by Stress—Dr. Kotaro Honda and Keizo Iwase, Tohoku 
Imperial University, Sendai, Japan. 

—The Nature of Oil-Hardening Non-Deforming Tool Steels—F. C., 
Bain and M. A. Grossmann. E. C. Bain, Union Carbide and 
Carbon Research Laboratories, Inc., New York City. M. A, 
Grossmann, United Alloy Steel Company, Canton, Ohio. 

—The Hardening of Metals by Dispersed Constituents Precipitated 
from Solid Solutions—R. 8. Archer, Aluminum Company of 
America, Cleveland. 

Investigation of the Relationship Between the Standard Tension 
and Impact Tests on a Group of Steels of Varying Composi- 


tions—Dr. F. C. Langenberg and H, ©. Mann, Watertown 
Arsenal, Watertown, Mass. 


(he first paper by Dr. Kotaro Honda and Keizo Iwase was 
ented by title. The second paper was presented by E. ©. Bain. 


third paper by R. S. Archer and the fourth paper by Dr. F. C. 
enberg. Considerable written and oral discussion 


followed 

if these papers. These discussions will appear in TRANSAC- 

when the respective papers are published. 

"he Thursday afternoon technical session was under the chair 
manship of E. C. Bain who ealled the meeting to order at the 
scheduled time of 2:00 P. M. Three papers were scheduled for 

s meeting as follows: 

’. M.—The Decomposition of the Austenitic Structure in Steels—Dr. R. 
L. Dowdell and Dr. O. E. Harder, University of Minnesota, 
Minneapolis, Minn, 

M.—On the Light Metal Alloys—Dr. William M. Guertler, Charlotten 

burg, Germany. 

The Tensile Properties of Stainless Iron and Other Alloys at 
Elevated Temperatures—P. G. MeVetty and N. D. Mochel, 
Westinghouse Electric and Manufacturing Company, East 
Pittsburgh. 


‘he first paper was presented by Dr. R. L. Dowdell; the 


| paper by our guest, Dr. W. M. Guertler; and the third 


‘by P. G. MeVetty. 


M. 


ANNUAL BANQUET 
‘he annual banquet of the American Society for Steel Treat- 


as held Thursday evening, September 23, in the Ball Room 
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Drake Hotel. This banquet marked a record attendance, 

there being more than 700 present to honor our illustrious guest, 
\lr. | harles M. Schwab. 

he following officers, members and guests were seated at the 
speakers’ table: T. EK. Barker, Hyman Bornstein, T. V. Pureell, 
\. G. Henry, F. C. Langenberg, W. S. Bidle, T. C. Dickson, F. 
Pp, Gilligan, S. M. Havens, E. J. Buffington, R. M. Bird, B. J. 
\lullaney, Charles M. Sehwab, W. L. Abbott, A. E. White, W. M. 
(iuertler, J. A. Mathews, F. H. Seott, T. D. Lynch, J. F. Harper, 
k. G. Guthrie, W. H. Eisenman. 

The Master of Ceremonies was B. J. Mullaney who cleverly 
ntroduced the speakers of the evening. 


In presenting President Bird, toastmaster Mullaney said,— 


it is my privilege to introduce to you, for a few items of business 
the president of the American Society for Steel Treating. To those 
f you who do not know hin, it is sufficient to say that he is 1 
‘bird.’ * 

PRESIDENT Birp: Mr. Toastmaster, ladies, distinguished guests, 
members, exhibitors, and friends: It is wonderful to be able to 
salute you in this way. It is wonderful to welcome you here. It is 

ist as wonderful to have you all gathered here defenseless against 
ny assaults that may be perpetrated upon you from this side of 
the table. 

Now, perhaps, because of this most notable gathering on our 
aumual program, there has been a natural temptation that little 
business items which do not properly fall within the functions of 
the technical sessions, little ceremonial rites, shall creep in. With- 
out further ado, I shall proceed with the business in hand. The 
lirst item is a new one. 

As a small but enduring appreciation of my pride in the 
tivities of the chapters, in the personal joy of this year’s service 

nd in the certainty of growth of our influence through increasing 
'elpfulness by the chapters to the national organization, I present 
this bell and gavel to the American Society for Steel Treating with 
the following provisions. First, that they be used at each annual 
meeting and annual banquet. Second, that at the annual banquet 
they be awarded for the ensuing year to that chapter which in the 
pinion of the president, and president alone, has been of the most 
relative service during the current year to the National Office and 





564 TRANSACTIONS OF THE A. 8. 8. T. 


Recommended Practice Committee on technical matters. 
riving at his decision, the president to consider size of 
facilities of city in which it resides and its geographic 


Bell and Gavel Presented to the Society by President Bird and 
Awarded to the Lehigh Valley Chapter for the Ensuing Year. 


from headquarters. In accordance with which I have the p! te 
of making the first award to the Lehigh Valley Chapter. Is \) ae 
Palmer, the chairman of the Lehigh Valley Chapter present r ~ 
Schwab, will you be good enough to hand him the gavel w'! 
comes. 

C. M. Scuwas: Yes, sir, in his hand or head? I am vlad it 
is Lehigh; a handsome man, too. Accept this gavel from yo 
president of this Society and his heart and spirit and from th 
hand of the oldest practical steel maker in the business today. 

F’. R. PALMER: I ean only say that this is a distinet surpms 
[ think it is a surprise to every one. And on behalf of the Lehigh 
Valley Chapter, I can say it has been a privilege to work under 
president like Robert M. Bird. 

PRESIDENT Birp: I would hate to tell you how muc! 
compliment cost me. 

Sinee we last met together, there has been taken from u 
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ly to whom these meetings of ours were a delight for her 
he men who knew the worth and work of Dr. Howe: she 
to the fullest the honor and the respect in which we held 
oted husband’s memory. In appreciation of the life of 
ury Marion Howe and of the inspiration and stimulus which 
izht to us, | would ask that you rise for a moment. 
the second consecutive year the Henry Marion Howe 
dal award goes to Watertown Arsenal. It is eminently fitting, 
re, that that officer and gentleman, that man of wide vision 
tal dominating management, who has made possible the 
esulting in these papers which we honor, should make that 
ntation of the medal. I have pleasure in presenting to you 


umanding officer of Watertown Arsenal, Col. Tracy C. 


(OLONEL Dickson: Mr. President, Mr. Toastmaster, guests, 
lies and gentlemen: Upon the termination of the World War, 
\ajor General Williams, the chief of ordnance, adopted the policy 
f devoting as much as possible of the small amount of funds made 
wailable each year by Congress for ordnance to developing new 
rocesses and new types. The laboratories at the Watertown Ar- 
senal have brought to successful conelusion and placed upon tenta 
tive produetion bases several processes. 

‘he steel industry of the United States achieved a great metal 
irvical advance when it made possible the making of guns ot 
steel instead of east iron. General Williams has expressed the 
pinion that an equally great advancement has been made by the 
bringing to a successful conclusion of some new processes which 


enable gun bodies to be cast of steel by the centrifugal process 


id after heat treatment to further increase the strength by cold 
v. Field guns ean be made by these processes in less than 
if the time required to build up guns by the shrinking of 

steel members one upon another. That marked reduction 

in the length of time required to make guns will be of very great 
mportanee to our country, should it again engage in war. 

\lr. President, the Ordnance Department of the Army is very 

indeed, that papers contributed to this Society’s TRANSac- 

IONS by two of its laboratory officials have been deemed sufficiently 

meritorious to be honored by the American Society for Steel 

Treating. The salaries paid by our Government to technical ex- 
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perts are regretfully small and the recognition by the A 
Society for Steel Treating of meritorious contributions by 
ment workers is highly treasured by them and a remar'! 
centive and stimulus to further efforts. 

Mr. President, I wish to thank you for your th 
courtesy in giving me the privilege in presenting, on belialj 
the American Society for Steel Treating, to Dr. Frede 
lumbus Langenberg the Howe Medal for contributing tha 
to the Society’s TRANSAcTIONS during the last year t! 





A 


deemed to be the best. I could not experience more p: 
greater happiness than in participating in this honor whic! 
Society is doing to my highly esteemed fellow worker. 

About eleven years ago a genial youth in a moment of 1 
mental recklessness transferred his fertile imagination frovy 
demic walls to the practical laboratory that controlled the me 
lurgieal processes of a manufacturing arsenal. In due tin 
delicate hand, hardened only by the hard task of handling 
and glasses, was turned to making and heat treating stee| 
a production basis. In this way theory has been made pract 
the stern realities of production upon an economic basis. 

This former youth, when he roams through production plants 
unless they are engaged in the making of antiques, within an how 
his feet will drag painfully, his articulation betrays parched 
cords, so that medical experts have asserted that he is distinguish 
by having an authenticated case of the hoof and mouth disease. 

On the golf course his game may be terminated by this a 
ment anywhere between the third and ninth holes, depending 
upon which hole is nearest to a source of supply of the infallibl 
remedy, from which I am informed there was recently exclude 
applejack made by Moravians. 

Doctor Langenberg, it gives me great joy to present to you 0! 
behalf of and in the name of the American Society for Ste 
Treating the Howe Medal. May your contributions to metallury) 
prove as useful to your fellow men as those of the distinguished 
ventleman whose memory this medal cherishes. 

Dr. F. C. LANGENBERG: Mr. Toastmaster, ladies and gent! 
men: I can not say much after that. Really, words can not es 


press my appreciation of what the Society has done. I have like 
this Society: I am not worthy of the honor, but I will simply sa 
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the A : . 
‘ ill try to be, and that is about all we can any of us do. 


is by os y 
‘ is Society has really done a very great work and I feel 

mar! - - 

has done so on account of its officers, men like the present 


nt, the future president, their past presidents and _ par- 
th 
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DR. F. C. LANGENBERG 
Howe Medalist, 1926 


ction 
ithin a 
arched \ ticularly the seeretary. They are men of science and at the same 
distineuish ' time they are regular fellows, they put things over, and they get 
th disease. t done. Now this Society has done and will do a great service to 
l by this a ndustry. It has done it and it is going to do a greater service, 
s, depending 9 and I only hope that I can be a little part in that service. Thank 
the infallibl Ou. 
itly exclude PresipENT Birp: From the time when our national office 
vas moved from this big city to the far East, Cleveland, when the 
nt to you o tangible assets were one second-hand type-writer and one Bill 
ty for Steel J Kisenman, there is one man who has lived for and with the So- 
Oo metallurgs ety, who has given of his thought, his time, his efforts, who has 
distinguished sacrificed himself and his business for the American Society for 
Steel Treating. It is with the greatest of pleasure that I present 
; and gent! the Past President’s Medal to the most genuinely and generally 
; can not e | popular, best liked president that the American Society for Steel 
I have liked Treating has ever had, Bill Bidle, God bless you. 


Il simply sa \\.S. Briote: Mr. President, ladies and gentlemen: You know 


ighty fortunate that I came here tonight with a low cut 
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vest, because if I had had one buttoned clear up her 
afraid I would have disgraced myself through a sudden e 
of the chest after the remarks of Bob Bird. 

Now, you know Bob, up to this time I have had 
good respect for your honesty. I have felt that you had 
good commercial article of honesty, but after havine m: 
statement with regard to me—well, now I will tell you 
were a professor in a college and I were marking you 
question of honesty, I would not flunk you, no, I’d bust yo 
college and I would rescind that action that you could o 
inside of a year. (Laughter). 

I presume in 1925 I was elected president because yo 
have a president. That is, you thought you had to have 
a certain government in Europe thinks they have to have 
In other words, I guess I was supposed to look,—No, | 
going to say I was supposed to look pretty, but that was 1 
for 1926. (Laughter). I couldn’t. 

Seriously, the success and growth of your Society has: 


responsible to anyone, any two, any three, any score of peop! 
not forget that we have a great many chapters and we regari 


Chapter as the success of our Society. In those chapters \ 


our chairmen, our secretaries, our executive committees, a 
have had them for a number of years. In our national organi 
| believe, according to the Book of Knowledge, down at the tai! 
of the table there, that we have had 174 members actively engaged 
each year in committee work. On top of that, you have thi 
bers who present their papers before the various chapters. We 
those members and other people who give of their time and thought 
days, weeks, and months to prepare the papers that we hav 
before our annual convention. Sum it up and you have d 


scores, hundreds of men responsible for the success of the 


ican Society for Steel Treating and to them goes the eredit 
In a few months now I will drop off the board of direct: 
after having been on it for five years. Five years is longer than 
[ probably should have been, and I am going to be a buek privat 
in the rear ranks, just as I was before. But do not think }b: 
I am a buck private that I am not going to be there if you 
me. Call on me and I will to the very best of my ability do 


you ask of me. 
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he tail end ' contribution to the advancement of this Society has been made. 


raged Arthur Henry was, always has been, and still is, head over heels in 
men real, actual, beneficial work for this Society. 
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wv so much for that. In a sort of a dual capacity this even- 

is my—I was going to say job, but I won’t—privilege to 

the Founder Membership to Arthur G. Henry. Today we 

ring the praises of the 1926 convention in Chicago and 

t to say it is the greatest one that we have ever had. We 

nme. In 1919 here in Chicago was held the first convention 

ithout any question it was the greatest convention that we 

ver had. Why? Because it represented the birth of a dar- 

dea. Launched on a borrowed shoe string, the only collateral 

being a vision backed by a will to do, it was a wonderful success. 

Since that time the conventions have grown like a snow ball rolling 

Jown hill, gathering in size from its mere momentum and justly 

so, because it has represented a truly economic advance for in- 
dustry and mankind. 

Do not let us forget that it was Arthur Henry who conceived 
the suow ball. Members at the present time active in the Chicago 
Chapter prepared it and started it a rolling, and such a rolling 
The growth and suecess of our Society is more intimately tied up 
vith our annual convention than most of you can imagine. 

Qur founder members, Billy Woodside, who is responsible for 
the founding cf the Steel Treating Research Society, the Genesis, 
so to speak, of our organization; Ted Barker, the George Washing- 
ton of the American Steel Treaters’ Society; Arthur Henry, to 
whose vision and through whose insistence the greatest one single 


have it is my privilege and one that I will most highly treasure o| 
many years’ connection with the American Society for Steel 
Treating in behalf of the entire membership, in gratitude to bestow 
upon you a founder membership in the American Society for Steel 
Treating, 

ToOASTMASTER MuLLANEY: One of the most interesting and 
significant items in the program of this Society on these occasions 
is the presentation of candidates for Honorary Membership. In 
this organization it is a real honor. Men have to earn it, that 
distinction, by their achievements. 

(he candidate for honorary membership to be presented this 

ng will be one who is known almost as well as your guest of 
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the evening, Mr. Schwab. Dr. Zay Jeffries was to have « 
in this presentation. His place will be taken, he being 
ably absent on account of having to catch a boat for Eu 
S. M. Havens. I present Mr. Havens. 

S. M. Havens: Mr. Toastmaster, officers, and membe 
Society, friends and guests. It is unfortunate that such 
portant matter as I have to present should be done by a su! 
Dr. Jeffries, as has been told you, was to have presented t! 
ter, but because the boat leaves for Germany so much earli: 
he had expected, he was obliged to leave us last evening. 
such as falls tonight on me should have been presented 
energetic treasurer and our eminent metallurgist, Dr. Jeffry 
becomes my task in his absence to recite the thoughts that h 
have much better expressed. 

Judge Elbert H. Gary, Chairman of the Board of Directors 
of the United States Steel Corporation, is well known, at |: \ 
reputation, to the members of this Society. The United State 
Steel Corporation was established February 25, 1901. Judy 
Gary, as chairman of the executive committee, early outli 
policies which were to be followed in dealing with the 
competitors, and employees. These policies were, in brief 

To the public—reasonable prices and the fullest 
publicity regarding the corporation’s affairs. 

To competitors—vigorous but straightforward competition. 

To employees—fair treatment with compensation as high : 
business conditions shall justify. 


pe \S 


So effective were these policies that not only are they stil 
followed by the United States Steel Corporation, but they hav 
been essentially adopted by the remainder of the iron and ste 
industry, as well as by many other industries. In fact, the irou 
and steel industry in the United States is on such a high plan 
that one is proud to be connected with it. 

Such is the industry which is indirectly responsible for tl 
existence of the American Society for Steel Treating, dedicated 


in part to the education of consumers and producers, to the end 


that iron and steel products shall be of greater service to humanit) 

By authority of the president and board of directors, honorar) 
membership in the American Society for Steel Treating is con 
ferred on Judge Elbert H. Gary. 
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ive . . ° ‘ . > ‘ rr’ . 
| is fitting that the American Society for Steel Treating 
ino ‘ ° ‘ ‘ 
. recognize the important part Judge Gary has played in the 
“U . . . ’ ° ° ° 
| y of our iron and steel industry, by conferring on him this 
, sonorary membership. It is worthy of note that this honor is 
mbdey . > 2p ° . 
snferred during the year of the twenty-fifth anniversary of the 
sue} 4 ¥ ‘ ° ‘ 
‘nited States Steel Corporation, and that Judge Gary has the 
L Su f : . ’ . : 
+ istinction of being the only member of the board of directors 
ea Tl ° . ° ° ° 
) ; cho has served in that capacity continuously since the establish 
ear ; : 
ent of the corporation. It is, however, especially appropriate 
ne d ae 
bed Ut) hat this honor be conferred in Chicago, the city in which he 
lve ( . . a 
ae | studied and practiced law, and became president of the Chicago 
e etl I’ S 14 ° ° . . . ° 
ern Rar Association, the city in which he obtained such valuable ex- 
lat he \y : : ; ' ; 
nerience in applying corporation law to industrial needs, the city 
e » which he became associated with the iron and steel industry, 
f D | ' ; ' 
. the city which afforded such a splendid opportunity for the de- 
at t ~ > . . > e . 
; elopment of his genius for corporation law, finance, and manage- 
ited Ss } 
ment. 
O11, Ind , : : ; . ; 
Owing to the urge of business duties, Judge Gary is unable to 
7 © ine ° . 4° 
H , e with us tonight. He has, however, asked Mr. E. J. Buffington, 
the ib] . os ‘ ° on 
hy nresident of the Illinois Steel Company, to receive the certificate 
riet a 
f honorary membership for him. Although we are sorry that 
‘ST OSS) : " ‘ : 
| Judge Gary eannot be with us in person tonight, we are, indeed, 
fortunate in having with us so able a_representative—Mr. 
npetition, ” 
| Buttington. 
as high ; 


Kk. J. BUFFINGTON : 

It is an esteemed privilege to appear before this noteworthy 
‘convention of the American Society for Steel Treating, on behalf 
f one who by long and distinguished service has attained a posi. 


e they stil 
they have 
n and ste 
*t, the iron 
high plan 


tion of leadership in the commercial and industrial affairs of the 
nation, to receive for him an honor conferred by this Society. 
When the industrial history of the first quarter of the Twen- 


ble f Century is written in the perspective of later years Judge 
ye for the 


ed Gary's leadership will be recognized among the most effective in- 
dedicated fluences for better business methods. 

me the end \s Mr. Havens has stated so graciously and so appropriately, 

humanity eu Elbert H. Gary, as Chairman of the United States Steel 


s, honorar) . . ° : ° ° ‘ ° 2 
Corporation sinee its organization in formulating and directing 


ing IS on 


is affairs, has promoted better and higher standards of business 
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ethics, not only in the iron and steel industry, but in 
dustries as well. 

Your recognition of his distinguished service in the 

steel industry by conferring upon him Honorary Membe 
the American Society for Steel Treating is greatly apprec 
him, as well as by his associates. With your permiss 
Chairman, I beg leave to read the following letter fron 
Gary, expressing his high appreciation and grateful ac 
of the honor conferred. 


UNITED STATES STEEL CORPORATION, NEW YOR! 


Chairman ’s Office 
To the Officers and Members of American Society for Steel Treatin: 
Annual Convention tin Chicago, September 23, 1926: 

Last December I was delighted to meet, by appointment in my of 
President, Secretary and Treasurer, Messrs. Bird, Eisenman and 
three splendid, devoted representatives of your Society, of whom you 
be proud. They courteously and formally notified me that I had be 
to honorary membership in your Society, a distinction which was and 
appreciated, and, of course, gladly and gratefully accepted. 


a 
, 

















Chieago, September 23rd, to receive in person the parchment contai) 
certification of my election. 
pel me to be in New York instead of Chicago. Therefore, my fri 
honor for me, and to thank you on my behalf. 

During the interval since the committee called upon me in Dece 
have been favored by receiving from time to time your printed journ 
handbook, books on metallurgy and other valuable, technical material. 


spread the knowledge and general use of all those methods of manuf: 


valuable metal for the benefit of civilized society. 
are being intelligently, actively and enthusiastically carried out | 
present officers and committees. Reports have come to me of the char: 
your meetings, including social as well as scientific features. A fine s 











all these ideals and achievement, I heartily congratulate you. 
With renewed thanks and sincere appreciation of the high honor w! 
are conferring upon me, I am, 


Cordially yours, 


« 


its effective work in stimulating interest in and increasing 
ledge of the qualities and characteristics of different gra 
steel, especially of alloy steels. 
great variety of mechanical devices in the construction of 


An invitation was extended to me to be present at this annual meet 


But much to my regret, business obligatio: 


associate of many years, Mr. E. J. Buffington, has consented to receiv 


mber, | 


been impressed with the seriousness of your determination to increase 


veturing 
and treating steel with the object of producing a stronger, safer and 
These purposes app 


fellowship and cooperation among your membership is being encouraged 
4 


In conclusion, it is desired to congratulate the Society 


Increasing invention and use 0! @ 
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se tecl is used extensively, is calling for grades of steel of greater 
endurance and dependability. Research work in the field of chem- 

elety upon istry and metallurgy being done by this Society is making a 

sing know listinet contribution to the art of steel-making. Both manu 

grades of facturers and users of steel are greatly benefited by the work 

a) e . 
1d use of a ‘+h you are doing. 


a of which This is an age of increasing interest in results of scientific re- 
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search. Processes of manufacture based upon popular be 
unguided conjecture are no longer acceptable. The iron a; 
industry is relying more and more upon results of scient 
search for methods and processes of manufacture. All p 
equipped steel manufacturing plants and many plants o 
consumers of steel are provided with laboratories and scien 
trained personnel for carrying on experimental research as 
sary part of manufacture. In such research work your Societ 
stimulating helpful interest and progress. 

No one can visit the interesting exhibition of machinery, equip 
ment and appliances for use in the steel industry and of many of th 
new products of recent development in steel manufacture without 
being deeply impressed with the important work of this Society, 

Hearty congratulations are extended to the American Societ) 
for Steel Treating. May it continue to prosper and add 
meritorious achievements. 













1+ 
LLS 







TOASTMASTER MULLANEY: There is another Honorary Men 
bership in this American Society for Steel Treating to be awarded 
I have the honor of presenting Mr. Bird. 


PRESIDENT Birp: I do not propose to say anything 


} r+ 
Cy] 













Charles M. Schwab, for more people know more about him tha 
of any other living American. Nor does the spirit of this occasion 
warrant details as to his wonderful accomplishments and _ sti! 
more remarkable personality. Rather the marvel of it is that thi 
truly great man has accepted, and in person, the greatest honor 
which this young Society can confer. 

We are young, Mr. Schwab, as individuals and as an organ 
ization, but we are doing things and we are growing fast, too fast 
perhaps to have stabilized definite policies for the future. We 
need and we plead for your continued interest and guiding hand 
to the end that we may up-build for the best interests of industry 

It is a proud moment for me to present to you, who have 
affected my life more than any one other, and for more than 25 
years my devoted chief, this certificate of honorary membership 
in the American Society for Steel Treating. May God grant to you 
and Mrs. Schwab many more years of help, health, and happiness 
and to us frequent opportunities to grow under the sunlight re 
flected from your glowing personality. 

Following the presentation of the parchment of honorary 
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Mr. 
and 


»y 
mem 


ership in the American Society for Steel Treating, 
h M. Schwab graciously accepted 


responded with the following interesting address: 


this membership 


Charlies 


Charles M. Schwab’s Address 
\ir. Bird, President of this Society, distinguished scientists 
at this table, ladies and gentlemen. It is difficult for me tonight 
‘) express in the serious words that are necessary, my apprecia- 
‘ion of the kindly sentiments and feeling expressed by Mr. Bird, 
‘+o do it in a dignified manner, and yet look into the happy faces 
of my old friends and associates and be anything but the happy 
nan that I usually am, is a dual position difficult to fulfill. 
\evertheless, I must, and in a formal manner, say to this Society 
and to its officers, through its President, Mr. Bird, that I highly 
appreciate the honor which you have conferred upon me. I was 
struck with the modesty of the recipients of previous honors, how 
they deprecated their own ability; and to tell the truth, I do not 
know just yet myself why I have received this honor, but I think 
that it is perhaps very much like a distinguished soldier that I met 
abroad a short time ago, in London. I saw him decorated with 
medals from one shoulder to the other and it seemed to me that 
there could be no honor that could come to a man that he had not 
received, if one was to judge by the number of decorations he had. 
So | went up to him determined to know him and find out some- 
thing about him and ask him if he would telk me why he had so 
many distinctive orders. And he said he would do so with pleasure. 
‘‘Now,’’ he said, ‘‘this first large medal that you see on my left 
| received by mistake, and I got all the others because I got that 
(Laughter). 
Bob Bird, I accept this delightful honor that you have con- 
ferred upon me. I do not accept it in the spirit that you give it, 
of my having contributed something for the benefit of your So 


first one.”’ 


ciety, other than the spirit of fellowship, association, happiness and 
livht-heartedness, that I have always been able to bring to my 
associates in iron and steel. And if in bringing that to your So- 
ciety, (and all people work best under the spirit of encouragement 
and approval and in a happy frame of mind, and I feel that in my 
fifty years of experience in your industry I have contributed my 
part in that direction), I, therefore, under those conditions, accept 


with all the thanks I can express to you, Mr. Bird, in words. I 
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CHARLES MICHAEL SCHWAB 


thank you sincerely, because you have conferred this honor in the 
early days, when you are still a young Society and when the histor) 
of the Society is written and people read its annals and records, 
they will find there the honor conferred upon men whom the you 
people of our generation and our industry think well off. 
there is no man, however high his position in life, who is not 





ynor in the 
the history 
nd records, 
he younger 
off. And 
is not sus- 
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eptible to the approval of those with whom he is associated. And 
after my long and active career in the manufacture of iron and 
steel, | am not proudest of the building of great works, the forma- 
tion of great companies, or the financing of great enterprises, but 
| am proudest, of the love and good fellowship of the iron and steel 
people such as you, Mr. Buffington, and the love and good fellow- 
ship which my numberless friends have for me and I have for 
them. It is a greater honor and it brings a greater sense of satis- 
faction than anything else. I should like to have had scientific 
honors—I think it was Horace, the poet of old, who said to his 
patron Massanas, ‘why is it, Oh Massanas, that every man desires 
to be that for which he was least qualified?’’ Now I am least 
qualified to be a scientific man, to be an engineer, to be anything 
of that sort that requires deep thought. I am not qualified for 
that, and yet it is the one thing that I desire most of all in life. 
And thus the ancient poet was right when he said, ‘‘ Why is it, oh 
\lassanas, that men desire to do those things and to receive those 
things for which they are neither fitted nor qualified?”’ 

But, Mr. Bird, I understand from you that you expect me 
this evening, in addition to my acceptance of this honor from you 
and your Society, to say a little something more to the Society 
in the way of metallurgical history, personal anecdote, a pun, or 
anything I can to mark this meeting of your Society. Now that 
is a little diffieult in that frame of mind and yet I started off well. 
| was awfully nervous when I listened or tried to listen to the 
radio with reference to its account of that great fight in Philadel- 
phia. I notice that these scientific men never use the word 
“‘fight,’’ they say ‘‘contest’’ and everything else, but I know it was 
a real fight down in Philadelphia. And I know also that I bet 
on the winning man and as evidence of it, I just want you to see 
the money I have here. 

Now I did not bet on the winning man because I thought he was 
the best man, but just out of the contrary disposition that I have 
that I like to bet on the under dog, and so I thought, he is not the 
tavorite and therefore I will take my chances on Mr. Tunney—I 
suppose we will eall him Mr. now. It used to be Tunney before he 

‘ine champion, but now that he is champion he will probably be 
iunney. 


0 T start off, at least, with the happy inspiration of having 
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yon my money and of having won some of it from this intelligent 
voung man who represents the great Hearst newspapers here, 
whe really ought to know everything that is going. You know, he 
is a protegé of that great editor down in New York of the Hearst 
newspapers, Arthur Brisbane, who thinks he knows, and probably 
does, more than all the rest of us together, and yet, with all his 
knowledge, with his erudite learning, of history and philosophy and 
everything like that, he and his associates could not even guess 
the winner of a prize fight. 

| am glad the ladies are here this evening. Iam so tired talk- 
ing to men. I am so tired talking to the men of these societies 
that | am glad to have an opportunity of talking to the ladies 
of the Society, especially as at home I do not have that opportun- 
itv. I am usually talked to, there. So when I get out tonight, | 
am just as bold as the man who faces a lion, because he feels so 
free to talk and say what he likes. And I am going to say what I 
like and talk to the ladies this evening. 

Ladies, do not get the impression that these men who talk 
about these highly scientific things are such learned men as they 
would have you believe. They are good fellows and they have 
done a lot of good, but when I started in the steel business we knew 
nothing of these scientific things. My first great master in iron 
and steel was Captain Bill Jones of Braddock, the man whom Henry 
Bessemer honored—and I will venture to say that there is not a 
ian in this room ean say what I can say, that I had the honor of 
knowing the great Henry Bessemer, the inventor of the Bessemer 
process, when I was quite a young man. And I took him a letter 
of introduetion from Captain Bill Jones. He said, ‘‘That man 
has contributed more to the development of iron and steel than 
any man who ever lived.’’ That was Captain Bill, just a great 
genius, knew nothing about the scientific part of steel making. 
When the railroads commenced to specify they should have a 
certain amount of carbon, ete., in the rails and Captain Bill did 
not know much about what carbon or phosphorus or manganese 
was, and he said to me one day, ‘‘Charlie, this damned chemistry 
is going to spoil the steel business yet.’’ 

Well, that was a vision of a great iron master. If Captain 

had been here today and could see the honor that is paid to 

men who have formulated the methods and means and know 
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what scientific things they have been able to do in steel, it 
have been a revelation to him. 

And upon another occasion we were trying to sell stee’ raj 
to the New York Central Railroad and Mr. Serannon sent : 
agent down there and made them a better proposition fi» th; 
rails. They had the Cornwall ores, which were lower in_ phos 
phorus, and they said to the President of the New York Central 
‘*We can give you rails with 0.3 per cent phosphorus in them,” 
And our people, who knew as little about phosphorus as anything 
else, immediately said, ‘‘ Well, we will put just as much phosphorus 
in the rails as anybody else. I don’t care, if they can put 0.3 pe 
cent, we will put any amount that they can put and more, 100, if 
you want it.’’ 

That was the idea, gentlemen and ladies, that we had in the 
steel business in those early days. We got along, we learned, bu 
we learn more from these young men of modern days. Whien | 
went up to Bethlehem and saw the scientific methods that they 
had to follow to make gun forgings for our distinguished militar 
people up at Watertown and the other places, then my eyes con- 
menced to be opened to the necessity of these things. And | au 
bound to say that, after a survey of 50 years of this great industry, 
the one great advancement like the development of Bessemer, of 
Siemans-Marten, and others; but the greatest advancement, as | 
see it, as an old residenter and an old manager in the steel business, 
has been the work and the development which this Society repre. 
sents. You have been able to make the use of steel more popular, 
more practical and of greater extent. With developments such a 
you have made, you are going to grow and grow and grow. 

And it adds but another argument to the talk that I have 
always made about the future of the industry, and that is that 1 
must continue to advance and to grow and to grow, and it is work 
such as yours that has made the use of steel possible for so man) 
things. 

I wonder if you realize that ten years ago statistics show thie! 
there was a consumption of 100 pounds of steel per man, womial. 
or child in the United States, and this was considered a lot. To 
day statistics show that it is a half ton of steel for every humat 
being in the United States that this country consumes annuall) 
And when we get to a ton per human being, or a hundred millio! 
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the great world at large thought they had done something. 
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‘ons, we Will marvel how we got along with the small quantity that 
we did use. 

This country is going to grow and grow and grow in the use 
of steel. Now, my friends, I have talked about the serious part of 
this. 1 have seen the development, I remember the time when a 
chemist came to me who had a reputation for making wonderful 


F tool steel,—not a chemist, a manufacturer,—and I said to him, (a 


well known name today), ‘‘ How have you succeeded in making this 
ood steel 2”? 
lle said, ‘‘It’s a secret process, Charles, a secret process. I 
rant tell you.’’ And he had in his hand a handful of stuff that 
ooked yellow and black, a curious looking mixture. He said, ‘‘I 
put that in every heat of steel I make and nobody knows what it 
s.’ I afterwards found out it was iron pyrites, chiefly sulphur 
ind iron, the worst thing in the world he could put into steel, and 
yet that is what made his great quality of steel and his name and 
his reputation. Like the reputations of many other people, 
founded perhaps not on fact or great accomplishment, but because 
Well, 
why destroy ideals? Washington was a great man and Franklin 
was a great man and we have ideals of them. Yet they were 
Why destroy these idealisms? Let us remember that 
they were great and that they did good things in life, and let us 
remember the steel makers in their early days who went through 
troubles without the knowledge that science has given us in later 
days. Let us honor them for their accomplishments acquired with 
the tools which they possessed realizing that they were able to do 
the things that they did do with the lack of knowledge that they 
had of these things. 
\ly companies and all steel companies, Buffington’s company 

you know, he is a modest little fellow, but he is just as big as he 
looks little. I have known him for so many years and I have loved 
him every year the more I knew him. And it is men like that whom 
your Society wants to encourage, to foster the developments which 
you men of science ean make. Men like Judge Gary, men like Mr. 
Buffington, men who do not possess scientific knowledge but are 
f And so your 


human. 


fourished through the world by reason of wealth. 
ereat scientifie processes can progress better with the use of wealth 
and the backing with money of the great companies such as these 
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men represent. Therefore, you do well to honor them. 

I do not agree with Judge Gary in a good many things \j 
have been friends a good many years and we have been e1 
good many. I love to meet all these people here, because they ; 
the iron and steel people that I used to meet in New York a: 
a happy time with. Therefore, when I see them here today and 
walked over a long line of the Pier out there and shook then 
hands, I felt like the young man of forty years ago amonvst ¢| 
associates that it is such a pleasure to meet and grasp by the hang 
and recount the days gone by. 

But whether I like it or whether I dislike it, whether [| ay 
right or whether I am wrong, this Society was wise to honor Judy, 
Gary, who is at the head of the greatest company in the United 
States in the development of this industry. 

Now as to the ladies. You know, I am going to go home t 
morrow morning and I have to be myself again, so I am just going 
to be a little free. 

I was telling a story up stairs last night about an occurrence 
Someone told me that this Society, or the Mechanical Engineers 
Society, of which this distinguished gentleman is the President 
(addressing W. L. Abbott) and if they elect me next year | an 
going to be his successor, and that will be an honor and a prow 
honor, not only an honor to be a member of the Engineers’ Societ) 
but to be your successor, honored sir ;—that will be an honor. 

Well, he told me they were going to meet at White Su 
phur next year, and that immediately brought recollections of a 
incident that happened to me down there last year that was en. 
barrassing. 

My wife and I went South. She does not like White Sulphu 
so she left me at White Sulphur while she went down to Ashevilli 
That was not a very wise thing on her part to do, but she did 1t 
And so I met a very interesting young lady there who was a m0\ 
ing picture actress. And we became quite friendly and it resulte’ 
in the invitation for a game of golf. And so we had a game of gol! 
and we grew to know each other pretty well. About a week late! 
my wife came back to pick me up to take me up to New York, ant 
then the trouble began. I said to her, ‘‘Go down to the first tee 
and watch me drive off, I have improved my game tremendously.” 
So she went down with Mrs. Johnson, her friend, to see me drive 
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nd I made a good drive and I induced her to walk down to 

‘he first green to see me play the hole out. 
(hat was my mistake, because when we got half way down to 
‘he green, | saw a vision of silks and feathers and loveliness ap- 
hing from the opposite direction, with knickerbockers, the 
plaids of which were six inches square. 


proac 
And it was a sight to be- 
hold. and at a distance I recognized my friend of a former game of 
volf. And then I thought quickly, ‘‘ What am I going to do? Am 
| voing to face the musie and say, ‘How do you do,’ or am I going 
, conveniently lose a ball in a distant part of the field and look 
But I decided that I would do the 
So I came face to face with the lady and I said. 
Good morning, Miss X, how is your golf this morning ?”’ 

She said, ‘‘G. D. rotten.’’ 

My wife said to me, ‘‘Who is your friend?’’ 


ld 


an 


until they pass by?”’ 


for I 
ldo ° 
right thing. 


i+ 
LLL 


Well it would be easier for me to explain why the structure of 
steel under a microscope has a certain amouat of cementite, and 
than it was to explain that encounter. But I 
explained it and everything went well after that. I said that I] 
had a very good looking young secretary down there, a Mr. O’Mal- 

and he had made friends with this lady and, of course, 
That 
And so I got out of it in that way as I get 
out of a good many other things. 


ther things, 


lent 
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i. 
| could not ignore her on my secretary’s account. is the 


secretary seated there. 


roT\ 
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| You know, Bob Bird frightened me a good deal when he said 
al 


] 


the world at large knew more about me than he could tell. 
l wa But it was not. 
| told a story today and I asked this young man—he criticized 
my speech today very much and I said, ‘‘ Well, write something for 
me to say tonight,’’ and he has not written a blessed word. Then 
| said to him. ‘‘Can I tell some of the stories that I told today ?’’ 
And he said, ‘Tell them all.’’ Well, I would not attempt to do 
that, but sinee I started to tell golf stories, I am going to tell you 
occurrence that happened to me in Minneapolis. 
went to drive off and I topped the ball and it rolled a few 
\way, and it was a bad drive. And I said to the caddie, 
is your mistake. 
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s afraid that that was true. 
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Now your duty is not only to be a caddie 
irry the clubs, but you ought to have said to me, ‘Keep your 
lown.’ 


Then I would have kept my head down and perhaps 
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driven off a good ball.’’ And I forgot about it. At the n 
when I was ready to drive, a little piping voice said, ‘‘ You bi 
keep your head down.’’ And so I kept my head down that 

That is what we want to do in business, as I told Buf 
today, go along and keep your eye on the ball of business aii thp 
prosperity which we have I hope will long continue for this crea 
industry of ours. 

You know, there is a lot in industry besides the money tha 
one makes out of it. I was just thinking here tonight, no one 
loves to spend money more than I do, as evidenced by the a:ount 
I have spent in my lifetime. Nobody likes money for what it wil! 
do more than I do. I like to build great works and I like to buili 
business and do all the things that money will do. But there are 
some things in life that are worth a good deal more than mone, 
and such oceasions as tonight is one of them. For a fellow wh 
has rough-necked through the mills for all these years, at the end 
of a long and active career, to have the approval of those with 
whom he is associated brings a thrill of joy, a great deal brighter 
and a great deal finer than all the money in the world that can 
come, especially to a man of my age. 

And so let us be sentimental. I have said to some of them 
‘I am a sentimentalist in business.’’ One of these young men said 
today, when I said I was not a money maker in business, that | had 
one hand on a pearl pin and flashed a diamond ring in the other, 
but if I did, it was quite unconsciously, because in the first place | 
do not know whether the pearl pin I had was a pearl! or not. 
because the pearls that these chemists make look so much like real 
pearls that I do not know whether mine was or not, but still it was 
no intent upon my part to create the impression that I had enough 
money to buy a pearl pin if I wanted one, and I do not especially 
eare for it, but to rather create the impression, if I could, that 11 
was not money and it was not the things that money buys thal 
makes life worth while. It is the association and friendship of 
men with whom you have been long connected that makes life 
worth while. 

I told an incident the other night, and I did not tell this story 
today; and I am going to tell it now, as showing what a smal! 
influence money has on those who are reputed to have a lot of it. 





Mr. Carnegie and I went up to a state college one time to 
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jedicate two buildings. One was a great auditorium that I had 
vive. and the other was a library that Mr. Carnegie had given. 
And on the way up we dressed in my car. Mr. Carnegie went into 
‘he room first and changed his clothes and then I went in to change 
mine, intending to take the train back immediately after the dedi- 
eatory services. 

And I had a big English valet named Charles, and he was a 
portly man, and when I went into my room I found Charles under 
the bed on his ‘‘stummick.’’ I said, ‘‘What is wrong, Charles; 
what are you doing there ?’’ 

lle came out and his face was red and he was very angry, and 
he said, ‘‘I can’t work any more for you.”’ 

‘Well, what is the trouble?”’ 

‘Well, I won’t work any more here.”’ 

Well, tell me, what is wrong?’’ 

Well, here are you two fellows. You have gone up here, you 
have each given away a million dollars, and you have one damned 
measly collar button between you and I have lost that.’’ 

Rich as men are, they often do not even have a collar button 
when it is a pressing time to have one. 

| was mueh amused at the preliminaries of the distinguished 
wientist when he was presented with his gold medal and then spoke 
of his early experiences with bottles and glasses. Well, if that 
were a qualification for a scientist, then I have served my appren- 
ticeship. I have served my apprenticeship mighty well. I do not 
know that it is necessary for me to go any further in the trade if 
that is a requisite, because I did so well. 

| said the other day and I said today at noon, when I was 
waxing warm and eloquent about my part in industry, that I did 
not want anything in marble and bronze to mark my works here 
in this world, that if I could see smoking stacks and flaming fur- 
naces it would be the greatest monument I had. And somebody 
remarked sotto voce, ‘‘ Well, if he don’t change his life the last part 
of his request with regard to flaming furnaces will be fully satis- 
fied.’’ Well, maybe it will be. But I will have the satisfaction of 
knowing a few things, and one of them is that, first of all, I have 
had a good time in life, and, secondly, I have had a happy time in 
life, and, thirdly, at the end of life I have had a blamed good lot of 
friends that have stood by me through every emergency and upon 
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all occasions. And that is the way I want to feel to all the me 
bers of this Society, your great Society here. I admire t! 
you have done. I went along that vast exhibit over the: 
and I was flashlighted—flashlighted, girls! Until my com 
is nothing as good as it is normally, since they have been 

those things in my face all the day. I have a complexion 
clear as this young fellow who sits here, girls, and I want yoy 
notice when I go out, if any of you want to meet me, just ook j 
my eyes and you will see a twinkle and a complexion that wij 
please even you who have seen these young men of this Soci 

Now I am going to conclude. I haven’t anything 
say. I am talked out. I have made four speeches these last ty 
days. I made a speech over at the Club today, at the Chica 
Board of Trade, the Manufacturers’ Association, and we had 
good time and a jolly time. One can not get through like that 
very often in a day. It is something that bubbles up within y 
that tells you how you feel about these things. 

I never speak well over the radio and I am glad that the radi 
is away this evening, because I always tell my audiences that it is 
not what I say that is of interest, but it is the way I say it andt 
happy mood I have when I say it, that is of interest. So that is thi 
way | feel at times, and I am natural, I have no pose, | tell y 
just what I think, and I think you are a mighty fine lot of men an 
women. 


— 


I am going to tell you a concluding story that I told you toda) 
and then wend my way back to the farm. I am not a steel mani: 
facturer any more like these fellows, 1 am a farmer. I am \ 
there doing some real good, not grubbing in the furnaces and 0! 
piles to get out ore and coke, but raising grain and cattle and 
horses and things, in which I have chiefly things, in which | ha\ 
a lot of fun in the doing of. Not much money made at it, not a 
much as I made in steel. Somebody said I wasn’t a farmer, | was 
an agriculturalist, that an agriculturalist was one who made the 
money in the steel mills and spent it on a farm; that a farmer was 
a fellow who really did farming. 

But I have a real farm up there and I have a real good tim 
and I have a golf course and I play a lot, and I am anxious to ge! 
back. Mrs. Schwab brought me a cost sheet the other day 
some hay she had sold and said it had cost her, according to thi 
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itendent’s report, $20.00 a ton and she got $40.00. She 

| to show me how much money she had made. I said, ‘‘ Let 

that.’’ She handed it over, and I said, ‘‘I see nothing here 
for labor at all.’’ 


| been i lain : » 
She said, ‘‘Certainly not, you pay that. 


lexion just ; 


That is the basis on which my farming up there is done. 

| told a story today that I think might amuse you, about a 
vedding on the farm. Some of you have heard it, but the ladies 
have not heard it and I am going to tell you here. 

We went up there this summer, and a maid from New York 
oll in love with one of the native gardners and we had the wed- 
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ling up in the hills, and a real democratic thing it was. Bob was 
awfully nervous for fear he would do something wrong, but things 
vent all right until it came to the congratulations after the cere- 
mony. And I turned to Bob and I said, ‘‘ Bob, you yourself have 
forgotten to greet the bride.’’ Then he realized that he had made 
social error of some kind, wanted to rectify it and quickly 
‘turned to the bride and grasped her hand and he said, ‘‘I am glad 
meet you.”’ 
So I am here. I am glad to meet you all tonight, I am glad 
‘o have received this honor at your hands, I am glad to have re- 
newed acquaintances with your President, who is one of my old 
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m glad to have found him president here, although I knew of it. 
[am happy to have received an honorary degree from you. I hope 
[can get up to the feeling that I deserve it. But whether I de- 
serve it or not, I will at least go away with the feeling that I have 
ndeavored in my humble way to radiate happiness and optimism 
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to my old associates and loyalty to them. 

Be loyal, boys, and be loyal, girls, be loyal to those with whom 
you are associated, be loyal to your societies, be loyal to the officers 
of your societies and your representatives, be loyal to your fami- 
lies, be loyal to your associates, and be loyal to this great and 
vlorious country of ours, than which no greater country exists on 
the face of the earth. Be proud that you are American citizens 
and he proud of the nation that can do for the good of humanity 
vhat this nation has done and is doing. With six per cent of the 

lation of the world we are doing 50 per cent of the manufae- 

+ of the world and we are doing it sentimentally and we are 
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doing it happily and we are doing it for the benefit of m 
and humanity. And there is no greater thing in life than 
dertaking successfully accomplished, and there is no greate: 
fit to humanity than the making good of something that y: 
undertaken for the good of humanity, such as your Societ 
has done. 

When I went through the machine shops over there today and 
saw machine tools cutting with steel ten times as much as they did 
when I first went in the machine shop, I was astounded and yet it js 
true, and it is nothing but a beginning as to what you wil! ulti. 
mately do. I hope you will not discover any way to so completely 
change the iron and steel business during my lifetime at least, that 
all the money that we have in it may become worthless, that the 
dream of the old alchemist that metals may be transmuted is, ac 
cording to the great English chemists, not impossible. If it is pos- 
sible, society will require some time to adjust itself, but will 
ultimately come right, and when it does come right, you can just 
bet your bottom dollar that the U. S. will lead the van in the 
encouragement of anything that is new for the promotion of in- 
dustry or happiness to the people of the world. 

This society in its seventh year is at but the beginning. May 
it grow on to usefulness in the days to come. May its members 
be honored by being members of the society and may those who 
have been honored as recipients of its medals and its degrees grow 
in reflected glory with the success which is your due and which is 
bound to come to you. You have no better well wisher than your 
humble servant. You have nobody who goes away with a greater 
feeling of kindliness and friendliness toward you, than you have in 
your humble servant. 

Suceess to you all in your undertakings, recognize ability 
wherever it may be, in whatever ranks of life, be sure of the fact 
that however proud a man’s position in life, I have yet to see the 
man, however great, who is not pleased at your approval of what 
he has done in life. Be satisfied and happy with the good that 
you are doing in life, be confident of the discoveries and progres- 
sions which are going to be made in life, and, above all, make 
friends and happiness in your business while you are doing tliese 
great things for life and enjoy the country and life which (od 
has given you in this great and glorious land of ours. 

Good night, and God bless you all. 
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K'RIDAY, SEPTEMBER 24. 


The Friday morning technical session was presided ov 


W. B. Coleman, Chairman, Philadelphia Chapter, who calle 
meeting to order at 9:30 A. M. Five papers were schedule 
presentation at this session as follows: 
9:30 A. M.—Investigation of Bolt Steeis—V. T. Maleolm, The Ch 
Valve Manufacturing Company, Indian Orchard, Mas 
10:00 A, M.—Internal Stresses in Quenched Steel—Dr, 8S. L. Hoyt, G 
Electric Company, Schenectady, N. Y. 
10:40 A. M.—Aluminum Bronze—Jerome Strauss, U. S. Naval Gun F 
Navy Yard, Washington, D. C. 
11:15 A. M.—New Process of Surface Hardening Special Steels—T,. H. N 
Ludlum Steel Company, Watervliet, N. Y. 
Dendritic Crystallization and Grain Formation in Steels 
—Dr. V. N. Krivobok, Bureau of Metallurgical Research, 
Carnegie Institute of Technology, Pittsburgh. By 
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Some of the Massive Machines Shown at the Exposition. 
Kaufmann & Fal 


The first paper by V. T. Malcolm was presented in abstract by 
H. J. French of the United States Bureau of Standards. The 
ond paper was presented by Dr. S. L. Hoyt. The third paper was 
presented in abstract by O. W. Ellis, Westinghouse Electric and 
Manufacturing Company, East Pittsburgh. The fourth paper was 
presented by the author, T. H. Nelson of the Ludlum Steel (om 
pany, and the fifth paper was presented by title. Each of these 
papers will be printed at a later date in TRANSacTIONS together 
with the written and oral discussions. 

The Friday afternoon technical session was under the chai 
manship of Stanley P. Rockwell of Hartford, Connecticut, and 
called to order at 2:00 P. M. It consisted of a Symposium on Hard 
ness Testing under the direction of the Hardness Testing Com- 
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 nittee of the Society. Five papers were presented at this session, 
ach of them being presented by the respective author: 


’ M.—Standardizing the Brinell Hardness Test—-H. M, German, Uni 
versal Stcel Company, Bridgeville, Pa. 
' M.—On the Haraness of Metals—Dr. William M. Guertler, Germany. 
» M.—Correlation of Magnetic Properties with Mechanical Hardness 
in Cold-Worked Metals—S. R. Williams, Amherst College, 
Amherst, Mass. 
P. M.—Hardness Testing of Steel Balls by Magnetic Methods—S. R. 
Williams, Amherst College, Amherst, Mass. 
. M.—Additional Notes on the Hardness and Toughness of High Speed 
Steel—Robert K. Barry, Barry Co., Muscatine, Lowa. 
These papers together with the discussions will appear later in 


TRANSACTIONS, 


PLANT INSPECTIONS 
\luch interest was evidenced in the scheduled plant inspec 


tions which were exceptionally well attended. These were ar- 
ranged for both morning and afternoon of each day by the Plant 


Inspection Committee of which T. E. Barker was chairman. The 
plants visited are as follows: 


Buda Company 

Wyman-Gordon Company 

Miehle Printing Press and Manufacturing Company 
American Forge Company 

Tractor Works of International Harvester Company 
West PulJman Works of International Harvester Company 
Inland Steel Company 

Standard Forging Company 

Youngstown Sheet and Tube Company 

Pettibone Mullikin Company 

Strom Bearings Company 

Western Electric Company 

Interstate [ron and Steel Company 

South Works Illinois Steel Company 

Pyrotung Manufacturing Company 

Illinois Central Railroad 

Pullman Car Works 

Columbia Tool Steel Company 

American Manganese Steel Company 

A. Finkl and Sons Company 

Aetna Ball Bearing Company 

Armour Institute of Technology 


The Society wishes to express its appreciation to those com- 
panies who so kindly opened their factories and shops to the in- 
spection of its members. 

GoLF TOURNAMENT 
(On Thursday, September 23, an 18-hole Golf Tournament was 


held at the Dixmoor Country Club. The winners of trophies in this 
were: Henry Brewer, J. S. Ayling, A. E. White, R. & 
rie, C. A, Peck and W. B. Crowe. 
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A View of Several of the Booths at the Exposition. 
Kaufman 


LADIES ENTERTAINMENT 

About 200 visiting ladies were entertained by the Chicay 
ladies with interesting sight-seeing trips, special entertainments 
and enjoyable parties. 

The luncheon at the Drake Hotel on Monday was a delightfu 
affair. In the evening an informal dance on Recreation Pier held 
the attention of the ladies and was well attended. 

A trip to the Field Museum, luncheon at Maillard’s and a bus 
ride through the parks in the afternoon consumed the entire da\ 
on Tuesday. The annual grand ball took place in the evening. 

On Wednesday the ladies made a tour of inspection throu! 
Marshall Field’s store and attended the fashion show. In th 
evening the Ladies’ Entertainment Committee staged their ow 
show at the Drake Hotel Auditorium. This consisted of a play o! 
three acts entitled ‘‘Thank You’’ by Winchell Smith and Ton 
Cushing and was presented by the Fine Arts Players. 

The card party at the Drake Hotel on Thursday afternoon was 


well attended and this was followed by the annual banquet in thi 


evening. 
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THE ANNUAL CONVENTION 
S. A. E. PRODUCTION MEETING 


A { the annual production meeting of the Society of Automotive 
Engineers held at Hotel Sherman, Chicago, September 21-23, 


‘he growing importance of metallurgical study in automotive pro- 


juction was stressed by the keen attention given to this aspect of 
the manufaeturing problem. 

On Tuesday, the opening day of the meeting, the effects of 
various conveyor Sizes on general production and performance were 
outlined and brought about much comment and exchange of ideas. 
This was termed the Conveyor Session and the following papers 
were presented : 

f Transportation by Conveyor, by Paul Phelps and N. H. Preble, 
Mw Mechanical Handling Systems, Inec.; and Conveyors Used in the 
. 

I 


ae Ajutomatic Industry, by Clarence <A. Brock, Miller-Hurst 
Corporation. 

These papers, and the discussion which followed them, tended 
Siemet to show that the material-handling equipment saves more than labor 
— ost and that various other economies are made possible by utiliza- 
tion of conveyor systems. Mechanical details were also given 

_ prominenee in the discussion. 
The Tuesday afternoon session was devoted to the subject of 


the Chicag : 
year production. 


tertainments - : in ; ' ; ‘ ; 
(he chief topics of consideration at this meeting were steel 


on streneth and the hardening method. The great need for better 
as “gee means of checking fatigue and resistance to impact was brought 

— ut and the many difficulties in gear production were set forth 
and discussed. 

A paper entitled Gear Steels and the Production of Automobile 
(ears, by W. G. Hildorf and John Bethune, Reo Motor Car Com- 
pany, was presented, and a second paper entitled Automobile Gear 
Construction was given by C. L. Cameron, Gould and Eberhardt. 

In the evening a Stag Carnival was held at Chez Pierre. This 
session was devoted chiefly to mirth and frivolity. 

At the Wednesday morning session, the subject of inspection 

viven special attention. 

\ few of the great possibilities in new inspection devices and 


oe apparatus which eliminate manual inspection were set forth and 
quet in t 
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escribed by the speakers at this meeting. The bonus wage system 
ior inspection and the possibilities of its installation was also given 
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consideration by one of the speakers. The first paper se! | 
on the program was entitled Inspection Along the Line, | 


Frauenthal, Chandler Motor Car Company. This was wed 
by a Symposium on Special Devices for Automobile Inspe:: ion } 
which the following speakers participated: A. R. Fors, Conti ent, 


Motor Company; P. W. Rhame, A. C. Spark Plug Company - J. p 
Seott, Yellow Sleeve Valve Engine Works; C. S. Stark, Packapd 
Motor Car Company; and R. R. Todd, Oakland Motor Car | 
pany. 

A scheduled inspection trip of unusual interest attracted . 
large group of visitors to the Nash Motor Company of Kk 
Wisconsin, on Wednesday afternoon. After a short and 
esting talk by C. W. Nash, the party was divided into small vroups 
and taken through the various departments of the factory. |)inne 
was served on the train returning to Chicago. 

Two papers were presented at the Thursday morning Machin 
Tool session. One by E. R. Stoddard, Studebaker Corporation. en 
titled What Goes Wrong with the Machine Tools in Automobil 
Production and the other by O. C. Kavle, Manufacturers’ Consult 
ing Engineers, entitled Fitting the Machine Tool to the Jol. \t 
this meeting the relationship between the automotive and machine 
tool industries was brought out and the need and benefits of « 
operation between the makers and users of machine tools was 
stressed both in the papers and in the diseussion which followed th 
presentation of the papers. 

Many of the papers presented at these sessions were illustrated 
by the use of slides. They are published in the October 1926 issue 
of the Journal of the Society of Automotive Engineers. 


Osha 


inter- 












AMERICAN SOCIETY OF MECHANICAL ENGINEERS’ MEETING 





N Thursday, September 23, at 2:00 p. m., a technical session 
of the Machine Shop Practice Division of the American 
Society of Mechanical Engineers was held at the Drake [lotel 
This was during the annual convention of the American Society 
for Steel Treating and the Society of Automotive Engineers 
The program was arranged and conducted as a forum. . W. 
Curtis, western editor American Machinist, was chairman o! tlie 
meeting. 
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iny new methods and ideas were brought out in machine 
ractice. 

a paper entitled EK. D. Hall, 
Western Eleetrie Company, Chicago, a description of new ma 


‘*Inspection Methods’’ by 


hines which check six dimensions at a single operation was given. 
K. Keever, McDonald Machine Company, Chicago, in an 
nteresting paper presented ‘‘The Possibilities of Standardizing 
Nesien Details in Plants Manufacturing Special Machinery.’’ 
ln a paper entitled ‘‘Drop-Forge Hammer Anvils’’ the au- 
thor, E. C. Clark, Chambersburg, Pa., pointed out that the anvil 
nd its foundation affect the production and efficiency as well as 
(e of the hammer and surrounding buildings and equipment 
nd gave ways and means as to how these could be improved and 
naintained, 
llugo Diemer, La Salle Extension Institute, Chicago, in his 
paper ,‘‘Foremanship Training,’ 
tion of a good foreman. 
\bstraets of each of these papers are as follows: 


gave the necessary qualifica- 
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> Hammer Anvils.”” By Eugene C. 
irg, Pa. 


Clark, Chambersburg Engineering Co., Cham 
Mr. Clark points out that the anvil and its foundation necessarily affect the production 
ency, aS well as the life of the hammer and the surrounding buildings and equipment. 
ssity of a cushion to be used between the deflected mass and the foundation to absorb 
tion in the anvil and to release the strains that are caused by the impact is dealt 
Inclusion of many calculations and charts makes the paper valuable to the man 
with forging work. 

















n Methods.” By E. D. 
trie Co., Chicago, Il. 
paper deals with the fundamentals and development of inspection work as a function 
nufacturing department and that its place in an organization is controlling the quality 
duct, maintaining standards, reducing losses by early discovery of poor materials or 
ship, controlling piece-work payments and furnishing reports to assist in executive 
Some of the subjects included are standard specifications, and tolerances; the 
ent of equipment and methods that will enable inspectors of ordinary ability to make 
easurements and tests rapidly and with satisfactory results; the design and use of 
gaging and testing apparatus; inspection work in connection with pace-setting 
, such as belt conveyors; operation tests of telephone apparatus; optical projection 
for inspecting contours and for amplifying the measurements of small dimensions ; 
of photo-electric cells and vacuum tubes in the amplification of measurements; and 
slation of visible indications into audible signals and mechanical controls. 


Hall, Superintendent of inspection development, Western 
























ssibilities of Standardizing Design Details in Plants Manufacturing Special Machinery.” 
Herbert K. Keever, mechanical engineer, McDonald Machine Co., Chicago, Ill. 

author points out that standardization of design details is an important factor in th 
nufacturing special machinery and that it should not be applied to elemental parts 
to unit assemblies as well. The advantages of such standardizations result in lower 
inufacture and are a vital factor in building up increased profits. The use of charts 
ird units is discussed. 





ship Training.’ By Hugo Diemer, director industrial developments, La Salle 
nsion Institute, Chicago, Ill. 

; paper deals with the importance of foremanship training in industrial plants, point 
the necessary qualifications that make a good foreman. Mr. Diemer is well known as 
rity on industrial training and has included some valuable instruction that can be 
versally, 
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MINUTES OF THE MEETING OF THE BOARD OF DIREC 


RS 
DRAKE Hore, CHICAGO, SEPTEMBER 22, 1926—11:30 A. 





Pre sent 
R. M. Birp, President KF. E, MCCLEARY 
J. F. HARPER Kk’. G. HUGHES 
ZAY JEFFRIES W. H. EISENMAN 





W.S. BIDLE Present by Invitation 
HYMAN BORNSTEIN J. H. NEAD 


R. G. GUTHRIE L. D. HAWKRIDGE 
Upon motion by Mr. Harper, seconded by Mr. Bid 
unanimously carried, the Board granted a leave of absenc 































secretary for the period of six weeks in order that he mig! 
a visit to Kurope. 

President Bird then presented the question of expendi 
money for research and after consideration, the following reso|it 
was adopted: 


‘* While opposed to expenditures for Research as a matter 
ciple, it is recognized that there may be times when work of a 
nature is desirable in connection with the activities of the Recon 
Practice Committee. 

In considering each such case the Recommended Practice ( 
tee must first make sure that the results of such work would be of 
benefit to our membership, in which case the details of methods 
penditures of the proposed work as approved by the Recon 
Practice Committee may be referred to the Board for considerat 
the apy ropriation required. ’’ 


The committee authorized at the Hartford meeting to secw 
an assistant secretary reported the employment of H. Kennet! 
Briggs of Minneapolis at $6000.00 per year. Upon motion by MM 
Harper, seconded by Mr. Guthrie and unanimously earried, t! 
report of the committee was accepted and approved. 

President Bird then presented the report of the final commit 
tee on Awards for the Henry Marion Howe Medal, in which F. | 
Langenberg of Watertown Arsenal was recommended for the meda 
for his paper ‘‘ Effect of Cold Working on the Strength of Iolloy 
Cylinders,’’ published in the October 1925 issue of TRANSACTIONS 

Upon motion by Mr. Bornstein, seconded by Mr. Bidle and 
unanimously carried, the report of the committee was approved. 

Upon motion by Dr. Jeffries, seconded by Mr. McCleary and 
unanimously earried, authority was granted to have the secretary 
sign checks in advance, the same to be used in payment of bills 
after proper okay by Mr. Bayless; checks also to be signed by a 
other individual by authority of the Board. 

Upon motion properly made, seconded and carried, the ! 
ing adjourned. 
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FORGING BY THE UPSET PROCESS 


By J. C. KIELMAN 


Abstract 


This paper is concerned principally with the forg 
ngs used in the manufacture of ball bearings. The 
steel and its peculiarities, as well as the method of forg- 
ng it, are discussed. A portion of the paper is devoted 
to an explanation of the upsetting process, and how wt 
is applied to the manufacture of ball bearings. The 
advantages of this method are discussed and compared 
with other methods. The problems of forging dies and 
the steels used in making them are discussed, and th: 
importance of the heat treatment of the tools is em- 
phasized. The furnaces used for upset forging are 
described in a way to explain how they meet the re- 
quirements of the job, and how their efficiency is main- 
tained. 


T HE manufacture of the ball bearing, which constitutes an 
important part of an automobile, has had to undergo con- 
siderable development to keep pace with automobile production 
and its rigid requirements. In this paper the author will not go 
nto the history of ball bearings or their modern design or appli- 
ation, nor will he even cover their entire manufacture. The sub- 
“t is too voluminous and extensive for one paper, and then too 
tain parts of it have been well covered by others. The heat 
treatment of ball bearing parts was comprehensively covered re- 
ently by L. A. Lanning at a meeting of the Hartford Chapter 
the subject of steel balls was expertly presented in papers 
lished in TRANSACTIONS within the last two years.’ 


(he particular phase of ball bearing production to be discussed 


this paper is the forging of rings from which are made the cups 
and cones used in the manufacture of Ball Bearings. Aside from 
the manufaeture of balls and separators, this is the first operation 
long sequence of highly specialized operations. The im- 

nee of careful forging cannot be overestimated, because the 
materials may be spoiled by careless work in forging. In 


G. Freeland, “Relationship of Ball Quality to Bearing Life,’’? Transactions, Vol. &, 
1925, page 309 

paper presented before the Hartford Sectional Meeting, May 20-21, 

The author, J. C. Kielman, is engineer at the forge plant of the New 

ire Manufacturing Company, Bristol, Connecticut. 
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fact, on account of the importance of correctly heating t! 







































mere 
the operation may be classed as a heat treating operation. ” \ 
The steel generally used for bearing races is S. A. E. 521, ee ste 
The analysis of S. A. E. 52100 specification is as follo ntil 
C Mn Phos. Sulphur Chromi yndl 
0.95-1.10 0.20-0.50 0.03 Max. 0.03 Max. 1,20-1, andl 
This material is formed into rings from bar stock, for bal! ex) where 
ing races of the smaller sizes, which obviously would not sce 
rolled 
spark 
mixer 
10 tll 
ditio! 
color 
one | 
ment 
with 
any 
is ke 
bar 
have 
and 
Fig. 1—Forging Large Ball Bearing Rings cn an Upsetting Machine. 
mercially practical to forge. The popular sizes, which are in oa 
greatest demand for automotive work, are made on upsetting 7 
machines from hot-rolled round bar stock. Very large sizes, be ei 
yond the capacity of forging machines, are made by hammering “0 
out a ring on a mandrel under a steam hammer. This blank ring, “4 
or slug is sometimes made in an upsetting machine, and is rough) - 
shaped like a ‘‘doughnut.’’ The object is to get a ring of the right 
weight with a hole that can be put on a mandrel. Production it ) 
these exceptionally large sizes is never great. : 
Hot-rolled un-annealed round bar stock is received in car loa * 
lots on the railroad siding which runs into the steel shed. Each : 


electric furnace heat is bundled together with heavy wire, and 
tagged with a metal tag, on which the heat number and other in- 
formation identifying the steel are stamped. The bundles of stee! 
are unloaded with a 5-ton crane in the steel shed, and placed | 
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nerete floor so that samples can easily be cut from 2 bars in each 

neat with the oxyacetylene torch. The samples are cut as soon as 
the steel is unloaded, but the stock is left in bundles just as receivea 
until the chemical laboratory has passed on the analysis of each 
undle. After analysis the bundles are opened and the bars in each 
undle are laid out on steel rails supported at a convenient height, 
where they can be rolled over easily and inspected for seams, sur- 
face defects, burned bars, or anything of that kind. The bars are 
rolled along the rails through a ‘‘dark room’’ where each bar is 
spark-tested to insure against any bar of improper analysis being 
mixed in the heat, and the uniform quality of the heat. 

Photomicrographs are made of numerous samples from time 
to time, and especially in case there is any question about the con 
dition of the stock. Each heat as received is painted a distinctive 
color on the end of each bar of that heat, so that the bars of any 
one heat can always be easily identified. When all the require- 
ments have been met with, the stock is piled in horizontal layers, 
with piling irons between. The painted ends of the bars enable 
any heat to be picked out, even after being piled up, for each heat 
is kept tagged at the side of the pile. In making forgings from the 
bar at any later time, should it happen that the stock does not be- 
have in the usual manner, that heat can be immediately picked out 
and held for special chemical and micrographical examination. 

As steel is used in the forging mchines, the steel shed clerk 
keeps a continuous supply in motion. Bars of proper size for the 
jobs being run are picked up by the crane, weighed, charged to 
the job, loaded into a cradle on an electric trailer, and drawn into 
the forge shop, where they are unloaded with a crane and placed 
into a frame or rack beside the furnace where they are to be used. 
The heater picks up the bars as he needs them, and places them on 
t] rnace rack with one end in the furnace to be heated. 

‘he upsetting process has been in general use for many years, 

nufaecturing a variety of small metal parts, such as rivets. 
‘ws, bolts, nails, ete. It is especially adapted to the manufac- 
of any small part requiring a larger head on the end. Only in 
years has the process been used for making ball bearing 
orgings. Several reasons may account for this. In the be- 
i¢ the total number of bearings used was small, and it prob 
ould not have paid to install the expensive equipment needed. 
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Fig. 2—Forging Machine in Operation. 
The upsetting machinery manufacturers had only experience it 


pits 


making small parts, and their machinery was neither powerfu 


enough or well adapted for bearing forgings. 

The principle used in forging a bearing ring is the sam 
as in forging a bolt or rivet, but with this addition: after the head 
is formed on the end of the bar, the head is held in a second set of 
tools and the center pierced out in a second operation, leaving tlie 
ring. The pierced out center remains on the end of the origina! 
bar, and is used in the next forging. In this way the bar is suc 
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ly forged into rings until finally it becomes too short to per 
dies to grip it for further upsetting. The leneth of the 


jisearded end of the bar depends on the diameter of the bar. as ob- 


viously a large bar requires a greater length of gripping surface 
to hold it for upsetting than a small bar. The leneth of butt ends 
ravies from about 8 inches for a one inch bar to 18 inches for 
rour inch bar. 


a 


The temperature at which the stock is forged is about 2000 
degrees Fahr. This temperature must be maintained nearly cor 


Ca 


Fig. 3—Bars as Upset and with Ring Forgings Pierced Off. 


rect, in order not to injure the metal, and also to meet the neces- 
sary conditions of the operation of upsetting. If the metal is 
verheated it is not only injurious to the metal, but the bar will 
tend to slip back in the grip die as it is upset, and make a secant 
lorging. If the bar is upset at too low a temperature, it seriously 
shortens the life of the machine and the tools, because of the extra 
pressure required, in addition to internally rupturing the metal. 
lt is good practice to check the temperature at frequent inter 
vals with an optical pyrometer. The diameter of the bar to be 
ised in making any particular forging depends on the size of the 
Obviously the largest bar that can be used in upsetting 

ris one having a diameter the same as the hole in the ring. 
in ease of the cone forgings with holes from 1 to 114 inches in 
laineter and having a heavy section, it is necessary to use a bar as 
large In diameter as the hole, in order to be able to gather sufficient 
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926 





stock to fill the forging without taking such a long length 


It Bren 
will buckle or stagger in upsetting. In fact, in making mosi of th reel | 
small cone forgings it is necessary to gather the stock in © large $Bpecat's 


wad on the end of the bar as a preliminary operation to 
it in the die. In making a large light ring, the diameter of th 






Fig. 4—Upset Bars of Wrought Iron, Sawed in Halves and Etched to Illustrat 
Metal in Upsetting Operation. Wrought Iron was Used Because Its Fibrous Grair 
Clear Ilustration. 


























bar is smaller than the hole in the forging, because a bar the same 
diameter as the hole would not extend far enough through the di 
to touch the gage which is set to give just the right length to make 
the forging. 

In explaining the laws governing upset forgings one of thi 


principal ones is that the limiting length of bar stock that can be Is] 
upset at one stroke is equal to three diameters of the bar. his and 
is a very general rule, and has numerous exceptions, depending on If 
the kind of stock and the nature of the job. tos 

The nature of the flow of metal in an upset forging is of much ing 


interest. The forging operation improves the quality of the steel by 
making it denser and more homogeneous. Forged rings made by up- 
setting have the advantage of grain flow in the same direction 
all points around the circumference, which insures a uniform ra‘ 
for the balls to roll upon. 


The advantages of forgings over machined bar stock are that 
the steel is improved by working, and that the metal that would 
have to be removed from the hole is saved, as well as the cost 0! 
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hmoving it. Upset forgings are better than tubing because the 
see] has been better worked. Tubing is more costly to produce 


ecause it requires rolling mill equipment. It is also necessary in 


Fig. 5—Diagram Showing Tendency of Bar to Buckle 
or “Stagger”? when Being Upset. 


wing tubing for ball bearing rings to stock a great many sizes, 
and it requires considerable time to get any particular size made. 
If only a limited quantity of a certain size is needed, it is too costly 
to set up the tube mill for that size to make it economical. In mak- 
ing ring forgings by upsetting bar stock the whole range of sizes 
van be made from a few commercial size hot-rolled bars ranging 
from 7% inch to 1-14, inckes by 14 inches, and from 1-14 to 4 inches 
bv quarter inehes. 
One of the difficulties of making upset forgings is the stagger- 
-called) or slight buckling of the hot bar toward one side as 
r is upset, filling the die more on one side than the other, 
vhich results in the hole being off center, a high flash on one side 


and a scant forging on the other. This tendency is usually overcome 
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by careful tool setting and the use of the right diamete 
case of the larger forgings. The matter of setting up tool 
duce good forgings in a forging machine is not easy, beca 
the hot steel is plastic, and second, the die is made in 2 h: 

























of which is set in the travelling side, or grip slide of the hin, | 
the other is the stationary side. The two halves of the die mus) yar, a | 
Grip Slide. - : 
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rig. 6—Diagram Showing how Tools are Set in Moving Parts of an Upsetting M nSit 
perfectly, in order to give a good round forging, and must sta me 
matched under the pressure of upsetting. The upsetting punch _ 
is attached to still another moving part of the machine, called the vill 

header slide, and it must be set so as to line up with the center 

of the die. The plastic nature of the hot stock, and the disad v 
vantages of having different parts of the tools in moving parts of 2 
the forging machine, makes the production of good upset ring thus 
forgings more difficult than drop hammer forgings. The piercing ple 
tools are set in a similar manner above the upsetting tools, the on 
piercing die being in halves, one of which is attached to the gri die 
slide, the other to the stationary part of the machine, and the the 
piercing punch is attached to the header slide. Thus the difficult - 
of having all the tools match properly under conditions of heat and 


pressure can be seen. In case the machine is worn it becomes al 
most impossible to get all the tools to line up, because the parts o! 
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hine will give when under the pressure of upsetting the 
ar if they are the least bit loose or worn, causing the forgings to 
seome defective in shape in one manner or another. 
The principal defects occurring in forgings are high flash, 
haek or sides, over width or secant forging, out of round 
off center forging, and large outside diameter forging. 
rhis latter condition is due to excessive wear of the upsetting dies. 
\ large part of the success of the upsetting operation is due to 
the quality of the tools. Regardless of how well the tools are set 
or the machine is operated, the job will not be productive if the 
tools have a short life and have to be changed frequently. It is 
important that the tools be made of the best steel available for the 
purpose, and heat treated to secure their highest qualities. For 
upsetting dies we have found it necessary to use tungsten steels 
on account of getting the necessary red hardness. The wear on the 
ies is much more severe than is the case with drop hammer 
dies, because the hot metal is in contact with the die under pressure 
a longer time in being upset than in the ease of the hammer die, 
vhere the blow is almost instantaneous, and the operator then ean 
lift the forging to permit an air blast to blow the scale out from 


inder it and eool the die. Another reason for more rapid de- 
terioration in the ease of the upsetting die, is that it is made in 
halves and the hot bar extends through the die, which heats the 
inside corners rapidly because the hot metal is on both sides of 
the corner. If the heat is great enough to draw the temper of 
these inside corners, they will quickly wash away, and the forging 
will have a fin after it is pierced in the second operation. 


If the die stands up well at the inside corners and edges, 
it will probably wear out around the diameter, where the flow of 
hot, scaly metal will wash away a groove. When a die wears out in 
this manner it has done about all that can be expected of that 
piece of steel with the heat treatment that it had. One of the 
reat difficulties in the use of high tungsten steels for upsetting 
dies is that they are necessarily brittle if heat treated to secure 
the full red hardness they are capable of developing. This results 
in die breakage, which is quite expensive. The wearing qualities 

dies are due to the heating and quenching they receive, and 
sistance to breakage is due to the drawing treatment. 

n the ease of dies for small forgings, they can be economically 
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Fig. 7—Tools for Upsetting Small Ring Forgings. 


made of solid blocks of expensive tungsten steel, and the block will 
be quite strong and not easily subject to breakage. In the case of 
large dies, which require a pair of blocks 10 or 12 inches in each 
dimension for one set of dies, the solid die of tungsten steel is to 
expensive, so that recourse is had to inserts of tungsten steel, placed 
in hardened die blocks, which are used many times over. The di 
blocks can be made of cheaper steel, because they are not in direc 
contact with the hot metal. They can be heat treated to secure 
greater toughness than the tungsten steel, which is an added ad 
vantage. 

The heading punch is generally made of the same steel as the 
die because it has been found most satisfactory. There is much less 
strain tending to break the punch than the die, so that it might 
be inferred that a harder steel is used, but such is not the case. If 
a harder steel is used, there is a tendency for the edges of the 
punch to get nicked where it enters the die. A punch is always 
made with clearance between it and the die, but in actual operation 
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. happens that when the stock is staggering the punch will 


+ TT 
r OLU 


erowded against the die on one side. 


The machine is not rigid 
The 


piercing punch and shear die, which are made as inserts in the 


» 
t 


enough to resist this tendency when the stock staggers badly. 


ipper group of tools, can be made of higher carbon, tungsten alloy 
It has been found that a 
high speed steel with a slightly lower carbon content does very well 


than the heading die and heading punch. 


We 

for these tools. The principal requirement of both piercing punch 
and shear die is that they shall hold a fairly good edge when 
’ with seale or hot 
metal. The stripper, which pulls the hot forging off the piercing 


ounch after the bar is pierced out of the center, can be made of al- 


piercing hot forgings, and shall not “‘load up’ 


most any good alloy tool steel, as the service on this part is very 
ight and no special difficulties arise. 

In ease of a cone forging, having a heavy section and a 
small hole, it is necessary to gather sufficient length of bar to make 
the forging on a bar as small in diameter as the hole in the forging, 
or otherwise it could not be pierced out. This preliminary gather- 
ing operation, or first upset, requires additional tools, which con- 
It has been found 
best to make the grip dies of the same steel as the heading dies, 
although the requirements are not as severe. The hollow punch ean 
be made of any alloy tool steel, for while the work done by that 
tool would seem to be quite severe, it is found by experience that a 
hollow punch will have a surprisingly long life. Apparently this is 
because in gathering an upset in a hollow punch, the hot metal does 
not wash, or flow over any part of the surface. 


sist of a pair of grip dies, and a hollow punch. 


The query might be raised as to whether the wear on forging 
tools is due to extreme pressure, or to heat, or to a combination of 
these two forces. In our experience, we have found dies occasion- 
ally that were quite soft in Brinell hardness, as low as 300, that 
gave fine production because they possessed sufficient resistance to 
heat. Apparently heat has a greater influence than pressure, be- 
cause a hardness of only 300 Brinell seems to easily resist the 


pressure and flow of the hot metal. This would seem to be borne 


out by the long life secured from press tools, doing cold work 
Where the pressures are very high, but there is no heat to contend 
with. It might be supposed that a stream of water used to cool 
; would add greatly to their life, and efficiency or enable us to 


tools 
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use cheaper tool steels. Im many hot operations this is so 
have been unable to use the cooling effect of a stream o 
because it cools the bar too much, and because it cracks 
made of bearing steel. 

There are many difficulties to be overcome in conti 
maintaining the quality of upset forgings. These are du 
mature of the operation, and the difficulties inherent in 


EY—2 








Fig. 8—Diagram Showing how an Upset Forging 
is Distorted in Piercing Out Center when Hot. 





account of the rapid wear of the tools, the method of 
different parts of the tools on different moving parts of the ma 
chine, and the change in tool set-up from expansion, due t 

ing up the tools, it is not only necessary to set the tools prop: 

the beginning, but eternal vigilance must be exercised by the oper: 
ator and the inspector to see that the forgings continue good. Ow 
method of inspection is to have an inspector assigned to each grou 
of machines, and it is his duty to go from machine to machin 
picking up and measuring hot forgings from each one at shor 
intervals. The greatest variation occurs in the width of the fors- 
ing, because a slight difference in the temperature at which it 
forged will make a big difference in the plasticity of the hot | 
The softer the metal is, due to heat, the easier it will squeeze int 
shape in the die, and the less it will cause the machine frame t 
spring when making the final squeeze. In addition, a very lio 
forging will shrink more than a colder one, so that on account ol 
this, as well as the increased softness due to higher temper 
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IS SO, but y, ‘he hotter forging will be narrower than the one made only a few 
2am of wat, ieorees cooler. It might surprise one to see how much difference 
racks forging this makes. On some jobs a difference of about 50 degrees Fahr. 

‘ll make a difference of 3 inch in the width of the forging, 
continuous) ractically all of which is due to the difference in plasticity of the 
re due to th, etal. which eauses a variation in the strain on the machine. 


nt in \nother source of variation in forgings is due to the bulging 
listortion of the outside diameter at the back part of the forg- 


Fig. 9—Diagram Showing how Piercing Punch 

od of s tting Leaves Fins on Bar End when Forging is not Prop- 
erly Centered, or when Punch is too Large. 

ts of tl] 
due to heat nz, due to the piercing out operation. It should be remembered 
ls properly i that the forging is hot and plastic when the bar is pierced out of 
1 by the oper the center, and this condition alone would cause some bulging, 
le good. Ow even if the forging is held as well as possible in the piercing die. 
to each grou On this account no forging is ever perfectly straight on the out- 
e to machin side diameter, but is invariably slightly tapered, although ordinar- 
one at short ily the variation may be only a few thousandths of an inch. 
1 of the forg. he wear of the upsetting die in the diameter, by washing out, 
it which it is radually inereases the outside diameter of the forging, and in time 
the hot metal is the die gets more worn, the forgings become enough larger than 
| squeeze i their original size from a new die so that it becomes necessary to dis- 
sine frame t card the die. This wear in the upsetting die causes a progressive 
.. a very hot §& Veviation in the forgings from the first to the last one made from 
ym account of a certain die. This in itself would not be so serious, did it not have 
temperature, her effects. As the die becomes worn, the stripper, which holds 
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the forging for the piercing operation, must have its di: 
increased, or it will squeeze the forging. If this is not don 
stripper must be enough larger than the die to take care 
largest forging from the most worn out die, and this means {h, 
the forging from a new die will not be centered as well for ¢}y 
piercing operation, and will be bulged out of shape more be 
not so well supported by the large size stripper. Another p 


LtiINe 

















Fig. 10—-Diagram Showing Effect of Using a 
Piercing Punch that is too Small in Attempting to 
Overcome the Difficulty Shown in Fig. 9. 








cause of variation in forgings, is uneven wear of the upsetting dies. 
It might be supposed that with all due care in hardening a die 
would wear evenly, but it often happens that the wear is greater 
on one side than another. This may be accentuated by the support 
given the halves not being equally good, as the one half is held in 
a moving part of the machine. The result of the uneven wear is 
naturally an uneven forging, which will often be made distorted 
out-of-round, or slightly egg-shaped in the stripper during thie 
piercing operation. 





The furnaces used for heating the bar stock are the con- 
ventional type of oil-fired bar heating furnace, with an interio! 
shaped like a rectangular box, with a burner hole near the top al 
one end, and a slot across the front at the bottom of the chambe’, 
through which the bars are placed for heating, and which acts also 
as a flue. The outer shell of our furnace is built up of steel angles 
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plates. At the four top corners of the shell are fastened hooks 
ls by means of which the furnaces can be picked up by the 
and easily moved. Burner holes in all our furnaces are the 
height from the floor so that by using an open hole type 
we can easily move any furnace to any burner by means 
shop crane and have it ready to light immediately. It is 
practice to remove a furnace in need of repairs, and replace 


Furnace Used in Making Upset Forgings. 


th another that is in good shape. The hot furnace in need of 
irs is taken to a corner of the shop, where it is repaired after 
permitted to cool. As it is seldom necessary to move a 
ice until the end of a day’s run, there is never an interruption 
production due to furnace maintenance. A sufficient number 


' spares are kept on hand to always provide for all requirements 


In regard to oil burners, we have found a decided preference 
the open burner hole types, as they are much easier for the 
to light and regulate. Another great advantage for our work 
at the burner is not fastened to the furnace, but supported by 
































614 TRANSACTIONS OF THE A. 8. 8S. T. ober 





the air pipe, which comes up from the ground. This ma 
possible to move any furnace with the crane. The combusti: 
ciency of all types of burners which we have tried seems 
equal for our work, so that the simplest mechanically is b; 
our purpose. In order not to scale the stock it is necessary | 
a smoky fire, and the difference in atomization of different b 
seems to make little difference after the furnace is up to th 
There is an advantage in lighting in some burners over othe 
after a forge furnace is quite hot the oil and air could just a 
be ladled in if they could be properly mixed, and results wo 
satisfactory. 

Our furnaces are all built with a layer of insulating o1 
brick inside the steel shell. We find this to be very efficient.  \ 
preheaters are used on furnaces for upsetting, as the savin 
not been found worth the extra trouble in connecting, an 
extra expense for burned out and cracked preheaters. 

One of the interesting subsidiary operations carried on 
forge plant is the rolling of butts. All butt ends from bars 2 inches 
in diameter and larger, which are 12 to 18 inches long, are saved 
and reclaimed by rolling. The first operation is grinding or snag- 
ging off all fins and rough edges that may be left by the forgin 
tools. Then, if the butt has a wad on the end, which results fro 
making a large, light ring, it is hammered down so that the | 
the same diameter all over, and then rolled into small bar 
ranging from 7 to 1-14 inches diameter. This small stock is ther 
used in making the smallest upset forgings, and the final waste from 
any bar of stock is a small butt of 7%” to 1-14” diameter aby 
inches long, and the cropped end from the hot shear, after rolling. 
The roll mill consists of a 14-inch 3-high mill of 2 stands, on 
anything from 4 inches down can be rolled. The roll mill furnaces 
are oil fired, reverberatory type, with a door at the end fartiiest 
from the burner, through which butts are put in, and 2 doors along 
the side through which hot butts are taken out to be rolled. 






















iS ma 
busti 
seems 
is be 
Sary | 
ent burners 
to the heat 
othe: 
just a 
ts wo 


ing o1 
ficient. N, 


savin 


o 


if, an 


d on j 

ars 2 inches 
ym, are s ved 
ne or snag- 
the forging 
results from 
t the butt is 
ll bar 
tock is ther 
. waste trom 
ter abi 
fter rolling. 
ls, on | 

Lill furnaces 
nd farthest 
doors along 
lled. 


HEAT OF FORMATION OF CEMENTITE AS ELECTRO- 
YZED FROM A PURE IRON CARBON ALLOY OF 
EUTECTOID STRUCTURE AND COMPOSITION 


By G. H. Bropiz, W. H. JENNINGS AND ANSON HAYES 


Abstract 


This paper gives the results of calorimetric determi- 
nation of the heat of formation of iron carbide. 

A value of -13580 calories per gram molecule was 
obtained at 86 degrees Fahr. (30 degrees Cent.). This 
is in essential agreement with the results of an inde- 
pendent method carried out by H. L. Maxwell in the 
same laboratory at a temperature of 1202 degrees Fahr. 
(650 degrees Cent.) and is in excellent agreement with 
the work of O. Ruff. 

This work establishes the fact that the results of 
Campbell and that of Schenck are in error. 












HISTORICAL AND THEORETICAL CONSIDERATIONS 

















V ALUES for the heat of formation of iron carbide are in wide 
disagreement. A search of the various American and Euro- 
pean hand-books shows that the editors of these reference works 
unable to determine which of the values for this quantity should 
enerally considered trustworthy. 
The literature shows that the sources of the carbide used by 
various investigators and the methods of preparing it were 
» varied. A survey of the work of these various investigators 
rings out also the fact that the experimental methods employed, 
which gave these divergent values, are different to just as 
great an extent. 
It thus seemed that great need existed for a piece of work 
ch would explain these differences or which might bring these 
various values into agreement. 
Campbell and his associates' were probably the first to prepare 
‘arbide in a state of sufficient purity to warrant its use in a de- 
termination of the heat of formation. He obtained this carbide 
lectrolyzing samples of well annealed steel, having a carbon 






















.mpbell, Journal, American Chemical Society, Vol. 18, page 836, 1896. 
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content of 1.29 per cent, in a dilute solution of hydrochloric 
Campbell dissolved his carbide in slightly acid potassium ¢ 
chloride solution, filtered off the carbonaceous residue, and 
termined the carbon content by the combustion of this resid 
oxygen. In this way he found his carbide to contain 6.64 per 
of carbon. Gravimetric and volumetric determinations of 
showed the iron content to be nearly 93.3 per cent. Analyses 
phosphorus and manganese were also made. Traces of the fo 
but none of the latter, were reported. 

Using this fairly pure carbide, Campbell? undertook t 
termine its heat of formation by a rather ingenious ealorim 
method. 

He dissolved pure iron in slightly acid ammonium © 
chloride (or the corresponding potassium salt) and measured 
heat effect. By dissolving cementite under the same conditi 
and noticing the difference in the quantities of heat evolved 


corresponding amounts of iron in each case, Campbell expect 
to obtain the heat of formation of the carbide. If, as Camp! 


assumed, the carbon was all precipitated in the free state, 








i 


11S 


ry 


{ 


method should give the value sought. Jeriomin® objected to Cam) 


bell’s work on the ground that hydrocarbons would be evolved 


the small amount of acid present. Ruff* emphasizes this point 


does not appear to have tested its validity. Each of these m 
raised this objection because the molecular heat of formation otf 
cementite as determined by Campbell was a positive quantity (844 
ealories), while they believed, from theoretical considerations, that 


the heat of formation should be negative. 


Experimental work in this laboratory has shown that with the 


concentration of acid used by Campbell there is no detectable ev 


lution of hydrocarbons. The writers have found, however, that the 


) 


‘ 


yy 
\ 


precipitate obtained, when the carbide is dissolved under these con 


ditions, is heavier than the carbon in the earbide and consequentl) 
eannot be simply free carbon as Campbell assumed. If the carbo! 
has combined in some manner with one or more of the substances 
present, and such combination is accompanied by a heat effect of 
preciable magnitude, Campbell’s results must be in error. This pre 
cipitate appears to be insoluble in concentrated hydrochloric : 


%Campbell, Journal, British Iron and Steel Institute, Vol. 1, page 211, 1901. 
8SJeriomin, Zeitung fiir Elektrochem., Vol. 17, page 93, 1911. 


‘Ruff, Metallurgie, 





(Ferrum), Vol. 8, p. 459, 1911. 
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dries to constant weight at 230 degrees Fahr. (100 degrees 
It contains all of the carbon of the carbide but weighs 
per cent more than the carbon. 


lorie 

um @ 
> ‘ ! » 1 ‘ : ’ : 

m ona A few years later Schenck, Semiller, and Falcke® made equil- 
resid) 


4 per 


iS ol 


ium studies of the following reactions: 


(1) 3 FeO + 5CO= Fe,C + 4CO, 4+ Q, 
(2) FeQO+ CO Fe + CO,+Q, 
nalyses 


he f by attaining equilibrium at two different temperatures in each 
le To! ; 


se, and analyzing the gaseous phase to obtain the equilibrium 
k pressures of CO and CO,, they were able, by means of the van’t 
ee lloff equation, to calculate Q, and Q,. They calculated the value 
ee 840 calories for the molecular heat of formation of cementite. The 
ereement of their value with that of Campbell was considered 
proof of the validity of their results. Terres and Pongracz*® have 


um cupri 


asured 


\ shown quite conclusively, however, that when iron is acted upon 
condalt 


cae | by carbon dioxide not only ferrous oxide (as shown in equation 2) 
evolved | ; 


ut higher oxides as well are formed, and probably solid solutions. 


ll expected ‘a iain ‘me 
his makes it extremely difficult, if not impossible, to correctly 


$ Campbell ie ‘ . 
identify the solid phases present. Consequently it would seem that 


state, : ; 
1 to Schenck’s results must also be considered untrustworthy, and that 
O am] 


the seemingly close agreement with Campbell is merely the result 


evolved bj . 
* chanee. 


S point but ’ es es ; : — 
About 1911 Yermilov’ carried out a calorimetric determination 


of the heat of formation of cementite. Unfortunately his original 
article is not available in America but the essential information 
s largely available in abstract form. This investigator prepared 
‘mentite from an annealed steel containing 1.94 per cent carbon 
nd only a few hundredths of a per cent of impurities, most of 
hich was silicon. The iron was slowly dissolved in 0.3-0.4 per 


these me! 
rmation ot 
ntity 

ations, that 


at with the 


ectable evi 


4] ent HCl solution in an atmosphere of carbon dioxide. The car- 
er. lat rhe 


tl de, which remained as a residue, consisted of a steel grey powder 
r tnese con ; ; : : 

: vhich was not spontaneously combustible. A series of analyses 
onsequentis ; 


‘1 howed the carbide to contain from 6.66-6.70 per cent carbon, and 
le carbo! 


» substances trom 93.25-93.40 per cent iron. | | 
affect of ap Yermilov burned this carbide in a Berthelot bomb which he 
. This pre id previously calibrated by using naphthalene as a standard. Cor- 
ehlorie acid ‘Ber., Vol. 40, p. 1704, 1907. 

901. Zeitung fiir Elektrochem., Vol. 25, p. 386, 1919. 


Tournal, Russian Metallurgical Society, 1911 (Original not se: 
bstract (1911); C. A. 6, 2, 2387, 1912. 
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recting for radiation, and analyzing the oxides of iron formed 
was able to calculate the heat of formation of the carbide by ta 
the difference in the heat effect obtained and that which would | 
been obtained if the iron and carbon had been in the free s' 
Using the value 274,600 calories as the molecular heat of fo 
tion of magnetite, Yermilov obtained the value 2270 calories 
molecule. Yermilov concluded that this value might be zero, s 
the result differed from zero by not more than the maximum 
perimental error. 

About one year later, but apparently without knowledg: 
Yermilov’s work, Ruff and Gestern® also carried out a calorime 
determination of the heat of formation of iron carbide. They | 
pared their carbide in a manner entirely different from any 
ployed by previous investigators. A crude iron containing 
per cent carbon, 0.2 per cent phosphorus, 0.15 per cent manga 
0.074 per cent silicon, 0.006 per cent sulphur, and 0.005 per 
copper, was melted in contact with excess carbon so that the mo! 
iron was completely saturated with carbon at the temperatur 
the melt. This melt was suddenly quenched by pouring upo 
eold iron plate. The fragments were then further broken up a 
treated for four weeks with normal acetic acid solution. At 
end of this period the residue was further broken up and tl 
treated for several weeks with 0.2 normal HCl solution. The fi) 
residue was shaken with acetylene tetrabromide to free it f: 
graphite, washed with alcohol and ether, and dried in a vacui 
Analysis showed a carbon content of about 6.69 per cent, and 
iron content of about 93.28 per cent. The carbide particles var 
in color from a dark grey to a bronze yellow. 

Ruff burned this carbide in an enamel-lined Berthelot bon 
in 25 atmospheres of oxygen. The sample was contained in a t 


quartz crucible which does not seem to have been provided with a 


cover. In the light of our experience in burning cementite in 


oxygen bomb, the writers do not clearly understand how Rui 
could use a quartz container without the formation of iron silicat 
or solid solutions. Nor is it clear how particles of the unburn 


carbide were kept from blowing out of the container if it was 1 


enclosed. The oxides of iron, resulting from the combustion, we 
dissolved in strong boiling sulphuric acid, in a stream of CO,. T'! 





‘Ruff and Gestern, Berichte, Vol. 45, 1, 1912. 
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mn was then titrated directly with permanganate to obtain 
ilue for the FeO. After reducing with zine the solution was 
titrated with the same solution to obtain the value of the 
iron. In this way Ruff found that the iron had burned to a 
re of Fe,O, and FeO. In this laboratory it has been found 
the iron in our finely divided cementite always burns to a 
re of Fe,0, and Fe,O,. But here it is very probable that the 
particles of the carbide and the tall quartz crucible with 
h Ruff was carrying out combustions, may have been respon- 
for the lower state of oxidation. By correcting the heat effect 
ied for the excess FeO which did not burn to Fe,O,, accord- 
to the equation: 
3FeO + 1%4 0, = Fe,0,, + 77010 calories, 
Ruff obtained the equation: 
Fe,C + 30, = Fe,0, + CO,, + 375,100 calories 


‘aking as the heat of formation of magnetite the value 265,200 
ries he then obtained the equation: 


3Fe+ C+ 30, = Fe,0, + CO, + 360,000 calories 


lifference in the two quantities of heat evolved, if the quan. 
s are correct, must represent the molecular heat of formation 
mentite. Ruff’s figures show this value to be -15,100 calories 
mol. 
‘l‘wo years later Ruff and Gestern,® using their own value for 
heat of combustion of FeO to Fe,O,, which they determined to 
$5,800 ealories per mol of magnetite formed, recalculated 
r value for the heat of formation of magnetite, of ferrous oxide 
their value for the heat of formation of cementite. They ob- 
| 267,100 calories as the molecular heat of formation of mag- 
, 60,400 ealories for ferrous oxide and -15,300 ealories as the 
ular heat of formation of cementite. 
Very recently an investigation’ was made in this laboratory 
e system Fe,C, Fe (alpha), CO, and CO,. From the equil- 
m values of the gases present at 1202 degrees Fahr. (650 
es Cent.) the free energy change accompanying the reaction: 


(1) 3 Fe (a) + 2CO(g) = Fe,C + CO, 


letermined. Knowing the free energy change accompanying 
ff and Gestern, Journal, Iron and Steel Institute, Vol. 87, p. 1, 1912. 


laxwell and Hayes, Journal, American Chemical Society, Vol. 48, 3, 584, 1926. 

























620 





TRANSACTIONS OF THE A. 8. 8. T. 


the reaction (2) 2CO + C (graphite) = CO.,, and subtracti: 
from (1) we obtain the equation: 3Fe (a) + C (graphite) : xo 
The free energy change for this last equation is the differe: 
tween the free energy change of (1) and that of (2). This 
value of 4 F of 3138 eal. at 1202 degrees Fahr. (650 degrees ( 
and 2281 at 1292 degrees Fahr. (700 degrees Cent.). Making ys 
of the equation d (4 F)/6T = (4 F-4 H)/T, and assumin 
d (& F)/6T is constant over the temperature interval used ay 
equal to -17.36 calories per degree, it was possible to caleulate < || 
“ II was found to be 19,163 eal., and 19,161 eal. at the te 
tures 1202 degrees Fahr. (650 degrees Cent.) and 1292 degrees ! ahy 
(700 degrees Cent.), respectively. 


In other words, the he 
formation was found to be -19,162 calories per gram mol ove: 
temperature interval. 


PREPARATION AND ANALYSIS OF THE CARBIDE 





The carbide with which the combustions were to be carried out 
was prepared in the following manner: Sheet Armco iron was cut 
into strips about 9 centimeters wide and sufficiently long to 
a mass of about 150 grams when freed from all traces of surface 
impurities by grinding and buffing. These strips were then rolle 
into a tight roll having a circular opening down the center about 
0.5 centimeters in diameter. 















Into this opening was packed 1 gram 
of 200 mesh graphite for each 100 grams of iron. The slug thus 
prepared was fitted into a magnesia-lined graphite crucible and tli 
whole placed in the induction furnace. The temperature was 
raised fairly rapidly until the contents of the crucible not onl) 
melted but became a thoroughly mobile fluid. At this point th 
temperature was kept constant for about 30 minutes, since previous 
experience had shown that holding at this temperature for suc! 
a period is necessary if uniform distribution of the carbon is to bi 
secured. At the end of this period the current was shut off and th 
melt allowed to cool. When four such melts had been made the 
resulting alloys were placed in the control furnace, heated 
1562 degrees Fahr. (850 degrees Cent.), held at that temperature 
for three hours, and allowed to cool at the rate of six degrees (en! 
per hour until well below the critical range. 

The iron-carbon alloys thus prepared showed 100 per cent 
pearlitic structure. No traces of excess cementite, excess ferrite, 
or graphite, could be detected under the microscope. Although 
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ly one per cent of graphite had been added some had been lost 
s vaseous oxides. Previous experience had shown that it is neces- 
to add excess graphite in about this ratio, on account of the 
ss due to oxidation. 

These alloys were electrolyzed in a solution made up of boiled 
listilled water 95 per cent, and concentrated HCl solution 5 per 
t by volume. A round platinum electrode served as the cathode, 
le the alloys, distributed around the platinum electrode, served 
as anodes. <A layer of paraffin oil, floating on top of this solution, 
rved to exclude air and thus prevent oxidation of the alloys at 
. point of contact with both air and solution. <A current density 
from 0.005 to 0.01 amperes per square centimeter was used to 
bring about the solution of the iron. The apparatus was so ar- 
ranged that a considerable volume of the solution was beneath the 
electrodes. Since the solution of ferrous chloride formed had a 
density considerably greater than that of the dilute HCl solution 
it sank rapidly to the bottom of the container. On this account 
was necessary to renew the solution only about once every twelve 
In some eases this period was extended to twenty-four 

hours without harmful results. 
Onee each day, during the electrolysis period, the layer of 
carbide was scraped from the alloys with the dull, smooth edge 
of a knife. The first layer, which might have contained surface 


mpurities, was rejected, but all subsequent yields were quickly 
washed several times with previously boiled distilled water, then 
with absolute alcohol, and finally with anhydrous ether. The last 
traces of ether were removed by evacuation. The carbide was then 
placed in small tightly stoppered bottles to be kept until needed. 

Two series of analyses for carbon and iron were made; one 


before and one after the period during which the combustions were 
being earried out. No change in compostition could be detected. 
In each ease the carbon content was determined by direct com- 
istion in the regulation manner. Every precaution was taken to 
revent possible errors. The first series of iron determinations 
ere made by dissolving the cementite in sulphuric acid solution 
25 per cent by volume), reducing with zine, boiling out the 
drogen, cooling in a stream of CO,, and titrating with 0.08255 
KMnO, solution. Such an amount of sample was taken as would 
quire from 80 to 100 eubie centimeters. The first 50 cubie cen- 
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timeters were added from a pipette calibrated to deliver e: 
this volume. The titration was then completed in the usual 
ner, using a 50 cubic centimeter burette. Repeating all opera 
without adding carbide, two blank determinations were made. 
values 0.32 and 0.35 cubic centimeter were thus obtained. ‘| 
value 0.33 was used in calculating the iron content of the ca: 
A typical analysis follows: Weight of sample 0.4457 g 
KMnO, solution required for blank 0.33 cubic centimeter, di 
ence required for iron in carbide 90.26 cubic centimeter. 
90.26 X 0.08255 X 0.05584 X 100 

acorns —————- == per cent Fe = 93.36 


0.4457 


In the same manner the values 93.27, 93.40, and 93.31 per cent 
were obtained. 

The second series of iron determinations were made by the 
Dichromate Method, as given in ‘‘Quantitative Chemical Anal) 
by Talbot, using double the amounts suggested, and with t! 
added precaution of filling the titrating flask with CO, after ; 
ducing the iron but before the excess stannous chloride was re 
moved. The potassium dichromate solution was of such strength 
that one cubic centimeter was equivalent to 0.006571 grams of iron 
A typical analysis follows: Weight of sample 0.5362 grams, di 
chromate solution required 76.15 cubic centimeters. Then 

0.006571 X 76.15 X 100 





mon = per cent Fe = 93.32 
0.5362 


In the same manner the values 93.40, and 93.23 were obtained. 
The dichromate solution had previously been standardized against 
pure iron wire by the same method and under the same conditions 
as to size of sample and volume of solution. The permanganate 
solution had been standardized against Bureau of Standards 
sodium oxalate. As a mean of all the values obtained for iron ) 
have the figure 93.33. While this exact check of the theoretical 
value is, of course, due largely to chance, these results do show 
very satisfactory degree of purity when considered with the mean 
value for all the carbon determinations, which value is 6.66 per cent 
earbon. Obviously all impurities present could not have totaled 
more than a few hundredths of a per cent. 

In all, fourteen carbon determinations were made. The first 
series gave the following values: 6.64, 6.65, 6.69, 6.66, 6.66, 6.67, 
6.67, 6.66, 6.65, and 6.66 per cent carbon. A typical analysis f' 
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Weight of sample 0.2625 grams, gain in weight of KOH 
corption bulb 0.0641 grams. Then 
0.0641 X 12 X 100 
aS pg eg a ee = per cent Carbon 6.66 
44 X 0.2625 


st series gave the values 6.69, 6.66, 6.65 and 6.64 per cent 


arbon. AS already stated, the mean value of fourteen closely 


» determinations gives 6.66 per cent as the carbon content 
ementite as compared with the theoretical value 6.67 per 


THE CALORIMETRIC DETERMINATIONS 
e Emerson oxygen bomb calorimeter, mounted inside of a 
nstant temperature box, was used to determine the heat evolved 
the sample of carbide was burned. A motor, mounted above 


nd outside of the box, actuated the stirrer of the calorimeter and 
Iso a device to keep the air inside of the box in uniform circula- 


The temperature inside of the box was held constant, at 30 
legrees Cent., by means of a De Khotinsky mercury expansion 
which operated a relay. This relay, in turn, opened or 
osed the eireuit to a fifty watt lamp mounted inside of the box. 
\ temperature of 30 degrees Cent. was selected to overcome the 
ficulty encountered when the room temperature rose above 25 
s Cent., as it usually did in warm weather. 
Beckman thermometer was used to measure the rise in 


( 


temperature. This instrument was read through a glass window 


n the constant temperature box by means of a cathetometer. 
When the attempt was made to burn cementite in an open dish, 
icible, serious difficulties were encountered. Particles were 
out and remained partially unburned, while the hot oxides 
ed the container. Nickel-chromium alloys, platinum and 
ilundum were all found to alloy or unite chemically with the hot 
xides. This difficulty was overcome by using a dish of MgO and 


enclosing this dish in an alundum container 11, the largest size that 


‘ould be placed inside of the bomb. The magnesia dish was made 
shallow and of the greatest possible area so that the sample of the 
‘arbide could be spread in a thin layer. This was found to materi- 
lly decrease the chance of incomplete combustion. To insure com- 
plete combustion a pressure of oxygen of 370 pounds was used. 
When the products of the combustion were examined they 


Journal, American Chemical Society, 46-2656, 1924. 
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were found to consist of a fine red powder, which was pr: 






pure ferric oxide, and a dark colored magnetic mass wh 
essentially of the composition of magnetite. When analy 
artely this magnetic mass was found to contain a slight e 


ferric oxide. 
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Fig. 1—Front Sectional View of Constant 
Temperature Box, with Calorimeter and Bomb 
in Place. Explanation of Figure: (1) Cali 
brated Beckmann thermometer, read through 
a window in front side of box by means of 
a cathetometer, with an error of less than 
0.001° C.;: (2) Beckmann’ thermometer, 
showing box temperature; (3) air circulat 
ing fan; (4) De Khotinsky mercury tem- 
perature regulator; (5) fuse wire leads; (6) 
the Emerson bomb; (7) 110 volt motor; 
(8) 50-watt heating lamp; (9) stirring 
mechanism; (10) calorimeter jacket; (11) 
calorimeter cover. 














oxides for analysis. The larger particles were crushed in a morta! 
after which the mixture was put into a flask containing sulphu 

acid solution (two and one half volumes of water to one yoltme 
of concentrated acid) and in which the air had been replaced | 

earbon dioxide. The flask was then heated in a stream of carbo! 
dioxide until solution of the oxides was complete. This usuall) 
required several hours. When cooled the resulting solution was 
titrated with KMnO, solution and the value of the FeO, expressed 
in cubie centimeters of KMnO,, thus obtained. The iron was r 
duced with zine, the hydrogen boiled off, the solution quickly 
in a stream of carbon dioxide, and again titrated with more 







wt 
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permanganate solution. The value for a blank on the zine, 
iwh this value was too small to have much significance, was 
wcted from the number of cubic centimeters required for this 
| titration. This gave the value of the total iron, expressed 
bic centimeters of KMnQ,. 

From the two values obtained as above the fraction of the 
iron present which burned to magnetite, and the fraction 
i burned to ferric oxide may be calculated without knowing 


Fig. 2—Section of Container in 
which the Samples of Carbide were 
Burned. (1) Alundum crucible; (2) 
perforated porcelain plate; (3) fuse 
wire; (4) alundum dish; (5) mag 
nesia dish; (8) sample of the cat 
bide ; (7) glass wool, 


concentration of the permanganate solution. If we assume that 
ll of the FeO present came from the magnetite, which may be 
represented by the formula FeO Fe,0,, then three times the num- 
ber of eubie centimeters required for the FeO, divided by the num- 
r of eubie centimeters required for the total iron, must represent 

fraction of the total iron which burned to magnetite. Likewise, 
‘number of cubie centimeters required for total iron, minus the 

iber of cubic centimeters required for magnetite, divided by the 
mber of eubie centimeters required for total iron, must represent 


yr sulphu 


5 A} 


yne volu ,; ' ; : : ; he : hoe 
| e fraction of the iron which burned to ferric oxide. <A specific 


eplace 


imple will make this more clear. In a certain determination the 
ation for FeO required 21.12 cubic centimeters. The titration 

total iron required 73.25 ecubie centimeters. Then 
X 21.12 


| OF Cal 
his usuall 


lution 
fraction of the iron which burned to magnetite. And 


(3 X 21.12) 


79 OF - fraction of the iron which burned to ferric 
(9.20 
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oxide. Knowing the weight of the sample used, and the a 
of iron which it contained, we have all the data necessary 
culate how much heat should have been evolved if the ir 
carbon had been present as the elements instead of combi 
the compound Fe,C. 

The method of analyzing the oxides and making the e: 
tions is essentially the same as that used by Ruff and G 
with the exception that we were dealing with magnetite and 
oxide, while they were concerned with magnetite and f 
oxide. A more elaborate electrometric titration, which w: 
attempted to use, was found to be no more accurate and 
more troublesome than the simpler method just described. 
liminary test of this method, using samples of natural mag 
gave very satisfactory results. 

The water equivalent of the calorimeter was determin: 
the use of benzoic acid obtained from the Bureau of Stand 
In obtaining this value all of the refractories used in the 
bustion of the iron carbide were in place in the bomb. §S 
care was taken to arrange all of the conditions during ru 
the water equivalent so as to duplicate as closely as possib! 
conditions that existed during the combustion of the iron cai 

Thus rate of stirring and time to the maximum were dup! 
quite closely. The weight of the sample of benzoic acid was | 
of such a value that the temperature rise was quite close to 
which resulted from the combustion of the cementite. The ; 
temperature interval on the stem of the thermometer was us 
determining the water equivalent as was used in the combust 
of the iron carbide. 

The following table contains the results of runs from \ 
the water equivalent was taken: 


Series I Series II 
538.5 544 
562.0 552 
546.0 542 
537.5 556 
540.5 531 


544.9 545.1 


A great deal of difficulty was experienced in obtaining 0x) 


of sufficient purity to give consistent values for the water eq 
alent. 
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imber of samples were purchased especially for this work 
found to either contain hydrogen or appreciable amounts 
ven. 
(wo tanks of oxygen were finally obtained from the Air Re- 
Sales Corporation which was free from these impurities. 

rhis oxygen was used throughout the calorimetric work. 
the following table are given the results of the final determi- 
While most of the data are self-explanatory as tabulated. 
wing explanations will serve to make clear any tabulations 









] LI. (11. 















9 Geer eee er ee eT reer 1.1466 1.2469 1.1270 
fuse wire burned .......... 0.0080 0.0088 0.0081 
g i 2045.3 2049.6 
t capacity of calorimeter..... 2584.1 2585.4 2588 .7 
temperature rise ........... 0.9471 1.0365 0.9327 
meters of KMnO, solution for 
a Re eabece cays na nse eee 18.50 14.73 12.7 
meters of KMnO, solution for 
ON ob ok ok vcs ae bie ere eed 4 43.08 66.68 58.37 
f iron burned to magnetite. . 55.50 44.19 38.1 
73.51 66.68 58.37 
of iron burned to ferric oxide 18.01 22.49 20.27 












73.51 66.68 08.37 
ee 1.0785 1.1725 1.0599 
ved by iron burning to 
OE: vc kkes cies heeserew ences 1299.3 1240.0 1104.3 
ved by iron burning to ferric 
peed eh chi’ Cede oo 4s ou 459.6 688 .0 640.5 
ght of carbon burned ............ 0.0765 .08316 0.0751 
t ved by carbon burned ....... 600.4 652.9 590.1 
t which free elements would 
CUSNUNS Grn e5s heh feu dsweses 2359.3 2580.9 2334.9 
ved by combustion of sample.. 2447.4 2679.7 2414.5 
, or heat of formation of 
CO seca reenter Ga éreee ee we eee —88.1 —98.8 —79.6 
rmation per gram of the 
0 avinssennressaw ers poewe ce —76.7 —79.3 —70.7 
of formation per gram.... ...... awe —75.56 
rmation per gram-molecular 


RPTL ne ade wii eaee ae maea eas —13,580 









vhich may not be self-evident. By ‘‘Total heat capacity of the 
| ter’’ is meant the number of grams of water used, plus the 
juivalent of the calorimeter, plus the heat capacities of the 
ries used. By ‘‘Corrected temperature rise’’ is meant the 
nperature of the heat absorption period, minus the firing 
temperature, plus the radiation correction. By ‘‘total iron 
’ is meant the iron in the sample of carbide plus the weight 
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of the fuse wire which was burned. This quantity is eq 
weight of the sample times 93.33 per cent, plus the weig 
wire burned. By ‘‘ Heat evolved by iron burning to mag 
meant the total iron burned times the fraction which 
magnetite, times the value 1596.2 (which is the number 
evolved when one gram of iron burns to magnetite 
‘*Tleat evolved by iron burning to ferric oxide’’ means 
iron burned, times the fraction burned to ferric oxide, 
value 1740.1 (which is the number of calories evolved 
vram of iron burns to ferric oxide). ‘‘Heat evolved 
burned’? is the weight of the carbon in the sample 1 
(which is the number of calories evolved by one gram 
on burning to earbon dioxide). ‘‘Total heat which fre 
would have evolved’’ is the sum of these three heat effects 
evolved by combustion of the sample’’ is given by multip 
total heat capacity of the calorimeter by the corrected ten 


rise. 


In the calculations of the data of the preceding table {| 


267,400 calories was used for the heat of formation of n 
This value was chosen as a mean of the values obtained by 
perimenters and is in excellent agreement with Ruff’s 
267,100. 


The heat of oxidation of FeO to 44 Fe.O, has been taken 1 
26,900 ealories. This value is a mean of the values of Le Chiat 
(25.200) and that of Ruff (28,600). The use of this valu 


junction with 267,400 calories for Fe,O, and the- value 920 


for the heat of combination of FeO with FeO, to form m: 
vives the value for the heat of formation of FeO of 63,560 
and for the heat of formation of Fe,O, of 194,340.) Thi 
value agrees well with the mean of the values given in thi 


ture and has been used in the ealeulation of values in 
voing table. 


Thus the values used for the heats of formation of tl 
of iron expressed in calories per gram of iron in the oxic 
follows: For Fe,0, 1596.2, for Fe,O, 1740.1, and for the heat 


formation of carbon dioxide per gram of carbon 7850) 
The mean value of our three calorimetric runs is -13,580 


A recaleulation of Ruff’s value of -15,300 calories, usu 
same values for the heat of formation of carbon dioxide as was Us 
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_e@., 94,250 instead of 94,800, the value 63,560 calories for 
t of formation of FeO instead of 60,400 calories and 267,400 
QO, instead of 267,100 gives a value of -14,330 calories for the 

( the heat of formation of iron carbide. 
agreement between our result and that of Ruff is well 

the experimental error. 

‘he difference between the value obtained in the present work 
it obtained by Maxwell and Hayes is probably due largely to 
he fact that their value was for the temperature interval (650 to 


700 degrees Cent.), while the present value is for a temperature 


‘) degrees Cent. 
[t is known that iron carbide goes through a transformation 
215 degrees Cent. Unfortunately the heat effect of this transi- 
tion is not known. 
\n investigation of the heat capacities of iron carbide for the 
temperature interval 0 to 700 degrees Cent. is now in progress in 
is laboratory. 








THE EMBRITTLEMENT OF BLACK HEART MALI ABLE 
IRON RESULTING FROM HEATING OVERSTRA 
MATERIAL 


By R. D. ALLEN 


Abstract 







This paper presents some entirely new deve 
ments in analyzing the sensitive nature of black h, 
malleable iron to brittleness (characterized by a w 
fracture). Rewarded by extensive research work un 
both laboratory and practical shop conditions, 
author advances an explanation of the causes wi 
have been found to contribute to this difficulty, a 
most important, prescribes a heat treatment which n 
be applied to reclaim the original qualities of mallea 
iron that is known to have been subjected to conditi: 
conducwe to brittleness. 
















E have frequently been confronted with problems 
ing the behavior of black heart malleable iron whi 
complicated and unaccounted for when compared to the behavior 
of the other common commercial metals. Two interesting, althou 
serious problems from the standpoint of efficient fabricatio: 
black heart malleable iron, have presented themselves during the 
writer’s experience with this metal, and are as follows:— 

First, that if certain pieces of good commercial blac! 
malleable iron were held against a grinding wheel until th: 
blue tempering colors appeared and were then allowed ool 
in air, or were quenched directly into water from the grinding 
operation, they would change from possessing a black fracture 
and considerable toughness, such as is characteristic of this 1 
to a white steely fracture, and exceedingly brittle, so mu 
in fact, that the fracture would occur with the first blo) 
hammer, and without the least sign of bending before it oc 

Second, that during the hot rivetting of spring hang 
the body frame side members, certain previously satisfactory cast 
ings would erack through that section of casting immediately sur- 
rounding the rivet hole. 

It is now known, but not generally, that if good commercial 
black heart malleable iron is held against a grinding whee! 

















f 








The author, R, D. Allen, is engineer in charge of the physical lal 
of The Studebaker Corporation, South Bend, Indiana. 
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ue tempering color appears, and then allowed to cool 
t it will change from possessing the characteristic black 
nd considerable toughness to the white steely fracture 
ed by extreme brittleness. This behavior is at present 
y some to be unconditionally true, however, that this 
fallacious will become obvious as we proceed with the 
n of our experiments. 

general rule, any increase in the brittleness of any 
1utomatically accompanied by a corresponding increase 
rdness of that metal, or vice versa. However, we have 
t black heart malleable iron is an exception to this gen- 
epted rule, when subjected to certain conditions. 
writer will attempt to clearly explain and illustrate the 
investigations which disclosed some remarkable discov- 
erning the physical characteristics of black heart malle- 
which will ultimately lead to our overcoming the afore- 
problems, and many other present day difficulties with 


first of the afore mentioned problems which prompted 


stigation by the writer, concerning the change in the 
properties of black heart malleable iron when held to 


ling wheel until the dark blue colors appeared, and then 
to cool in air from the grinding operation took a compli- 


unaccountable turn at the start, in that this change 
be consistently duplicated from time to time, or con- 
duplicated on pieces cut from the same casting. In 


tanees this change could be readily obtained and to its 


tent. The fact that this change could not be consistently 
itively duplicated under precisely the same conditions, 
was previously known, is sufficient to show that the 
operation and subsequent cooling in air is not uncon- 
true, and will not produce this change unless other con- 


re favorable. 
this point of the investigation the second problem con- 


he cracking through of the section immediately surround- 
ivet hole during the hot rivetting operation presented 


a serious magnitude, and therefore attention was at once 


toward the probable causes of it, that it might be over- 
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In the beginning of the investigation it was nec 








































we review the conditions and stresses present during 
tion which might bring about this failure, and they ea 
related as follows :— 

First, the external pressure applied axially to the 
is transmitted radially outward by the red hot rivet 
liquid under pressure, thereby stressing the metal ii 
surrounding the rivet hole. 

Second, to the above effect is added the die pres 
mitted directly both to the original and newly formed rivet hyp 
and to the metal immediately surrounding the rivet hol: 

Third, another additional effect is the heating of th ion 
of casting immediately surrounding the rivet hole by the insertiy 
of the red hot rivet. 

In addition to these three conditions the use of def 
terial, or careless manipulation of the red hot rivetting 
tion must be considered among the probable causes fa 
during the hot rivetting operation. 

An investigation of the quality of malleable castings recei 
revealed them to be of a good commercial grade, and after 
recting the rivetting operation to the best of our knowledge 
which, by the way, could not be improved upon materially, 
same difficulties continued to manifest themselves as before, ; 
was evidenced by certain previous satisfactory castings possessing 
a good microscopic structure, free from hot cracks, shrin 
eracks, etc. These would go through our restriking, machini 
punching, and part of our hot rivetting operations, but 
the end of the hot rivetting operation, or soon afterward, they 
would erack through the section immediately surrounding the } 
hole, and at its smallest section, for no apparent reason w! 
soever. 

The fact that the microscopic examination revealed nothin 
wrong, and a check of our rivetting operation showed it t 
carefully done, made the situation perplexing. However, )) 
process of elimination we arrived at the conclusion that there 
one thing not yet considered, and that was the effect of heat 
to the low temperatures an overstrained piece of black heart m 
leable iron. With this in mind, the writer proceeded to pro\ 
beyond any doubt the existence of this peculiar physical chara 
teristic of black heart malleable iron. 





BLACK-HEART MALLEABLE IKON 


test was begun by approximately determining the tem- 
to which the section immediately surrounding rivet 
‘s heated by the heat imparted to it by the hot rivet. This 
mined, to a certain extent, by polishing the surfaces of 
ntaining rivet hole, and having a hot rivet assembled in 
- regular production line to exactly duplicate the existing 
ons of application in the shop. The color changes on the 
surfaces were carefully watched as they are indicative 
.an approximate degree of the temperature to which the sec- 
immediately surrounding rivet hole reached during the hot 
‘ting operation and shortly afterward. The polished surfaces 
‘yyned to a dark blue color which indicates that a temperature 
’ at least 570 degrees Fahr. was reached with the possibility of 
Fe defective mya having reached a much higher temperature. 
ivettine on 2 Another of the preliminary tests conducted was the careful 
Ises Failyefm inspection of twenty spring hangers which had ¢ ‘acked through 
. section surrounding the rivet hole. The test made on these 
stines rece} stinos consisted of fracturing this section as near the original 
and after cor rack caused by the hot rivetting operation as was possible; then 
ur knowledge wain fracturing it at the base of the boss some distance away 
materially, th from the rivet hole, and comparing the toughness and the nature 
as before. aie of fractures, particularly with regard to color. 
In conducting these tests it was found that the fracture near 
eks, shrinkayg the initial erack appeared white and steely, accompanied by ex- 
12, machining treme brittleness, while the fracture at the base of the boss and 
is. but towarige some distance from the rivet hole revealed the characteristic black 
fterward, they fracture and eonsiderable toughness of true black heart malle 
idine the vivre able iron. It might at first be thought that if this be true all 
reason what. castings would erack sooner or later after the hot rivetting opera- 
tions, but this change will only occur when overstrained malleable 
realed nothing is heated to the low temperatures, as will be proven later. 
owed it to ) To properly carry on the tests which were considered neces- 
wever, by thefm Sary, test bars 14” x 14” x 10” were obtained from three of our 
that there was sources of supply. 


ine’s pr SSPSSTNE 


ect of heat \ number of these bars from each of the three sources were 
sek heart male Yestruck, using our regular production method, and were so labeled, 
aded to pro\ vhile others from each of the three sources were not restruck 
rysical charae-f@ 0° Strained in any way, and were also marked for identification. 

litable test specimens were taken from both the original 
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and restruck bars and heated in 20 degree Fahr. inere 
for each added increment of 20 degrees Fahr. new spec 
used. This series of tests was started at a temperat 
degrees Fahr., or the temperature at which the dark 


Figs. 1 and 2—Photographs of Broken Specimens Showing the Whi 
Fracture and Apparent Brittleness. Figs. 3 and 4—Photographs of §| 
Showing the Characteristic Black Fracture Indicative of Good Malleable Ir 


pering color appears, and was then continued both be! 
above this temperature until a range of from 440 to 800 
Fahr. had been attained, each time cooling in air. 

The specimens taken from the restruck bars when bri 
vealed the white steely fracture accompanied by extreme 
ness, while the specimens taken from the original bars when 
revealed the characteristic black fracture accompanied 
siderable toughness. 


Figs. 1 and 2 show the white steely fracture and apparent 
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ss of the specimens previously restruck and heated to 
rees Fahr. and cooled in air. These photographs are 
tative of all the previously restruck bars followed by heat- 
emperatures within the range of 440 to 800 degrees Fahr. 


ind 6—-Photomicrographs of the Structure of the Original and Restruck Speci- 
Subsequent Heating to the Low Temperature. 


s. 3 and 4 show the characteristic black fracture with com- 
section, and the apparent toughness of the original bars, 
ve of good malleable iron. 

xs. 5 and 6 are photomicrographs of the structure of the 
and restruck specimens with subsequent heating to the 
iperature, respectively. 


though the grain boundaries are more prominent in Fig. 


might be readily caused from a difference in the etching 
two specimens and therefore is doubtful of being indicative 
condition. 

number of test specimens cut from the original bars were 
to various temperatures within the range so far determined, 


ere hammered while at this temperature. The result was 


specimens so treated possessed the white steely fracture 
anied by extreme brittleness. 


pecimens cut from both the original and restruck bars were 


cainst the grinding wheel until the dark blue colors ap- 


| and were then allowed to cool in air. The specimens which 


en previously restruck possessed the white steely fracture 
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accompanied by extreme brittleness, while those from the 
bars possessed the characteristics of true black heart 
iron, that is, black fracture and considerable toughness. 

A piece of malleable 14” x 1” x 2” was hammered lig! 
a sufficient amount of its surface to cause one-half of j 
section to be affected by the hammering. It was then lh 
270 degrees Fahr. and cooled in air. When struck with a 
the half of cross-section that had been hammered fract 
the first blow, revealing the white steely fracture, while the P 
ing half bent considerably and revealed the black fract) 
examining this cross-section under the microscope afte: 
been polished and etched we were unable to see any dilfere 
in the structure of the metal at such magnification as 
equipped to do. There was also no change in the Brin 
ness of the casting before and after this change had take: 

It was also found by quenching iron in this brittle stat 
1200 degrees Fahr. into water that the black fracture would ) 
turn accompanied by considerable toughness. I might also me 
tion that many malleable castings are received by us in this st 
due to some error on the part of the maker, and that these casi 
ings can be corrected by quenching in water from 1200 degrees 
Kahr. 

It was also found that if malleable castings which were } 
subjected to strain be heated to 1200 degrees Fahr. and quencli 
in water, that the steely fracture cannot be produced and t! 
the toughness will not be changed to any appreciable degree wher 
the castings are restruck and heated to low temperatures. 

The tensile strength does not seem to be affected by the chany 
to the white steely fracture and extreme brittleness. The i 
crease in strength being due only to the restriking or cold 
of the material. 














Some tensile tests were made on the original bars whic! 
been heated between 565 and 575 degrees Fahr. and cooled 
air with the following results :— 





Pe. No. Ultimate Strength Klong. in 2” 


Lbs. per sq. in. % 
 cchevasecee Ee 13.28 
Pack atveunea 51,170 12.5 
ee ater leaks 54,000 13.0 





Some tensile tests were made on bars after restrikin 
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iting to the low temperature with the following results: 


Ultimate Strength Klong. in 2” Fracture 
Lbs, per sq. in, 


60,715 


Black 
slack 


ile tests were made on the bars that were restruck and 


ited to 565-575 degrees Fahr. with the following results: 


Pe, No, Ultimate Strength Klong. in 2” 


Mracture 
Lbs. per Sq. in. 


62,180 0) White 
64,500 White 
64,000 J White 


sring a) tensile tests herein recorded were made on_ bars 
take) 


€ Stat 


from 

irce, as they seemed to be free from shrinkage metal; at 

s good as could be expected unless special patterns were 

\ithough it would be necessary to make further tensile tests, 

bars from special patterns to eliminate shrinkage to de 

mine the exact effect on the tersile strength, the writer is of 

opinion that the values herein outlined are of sufficient ac 

to show us that the tensile strength is not greatly affected 
due to the restriking or cold working of the material. 

writer is not unmindful that further work along this 

ould be done, and plans to do so as time will permit, how- 

was thought advisable to make this report at this time 

taining the e-sentials brought ebout by this investigation that 

profit by them. 


I" eold 


; whiel 


| coo] | 
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Educational Section 


These Articles Have Been Selected Primarily For Their Educa 
And Informational Character As Distinguished From 
Reports Of Investigations And Research 


FACTS AND PRINCIPLES CONCERNING STEEI 
HEAT TREATMENT—Part IX! 


By H. B. KNowLTon 


Abstract 


This article covers the fundamental principles 
normalizing, annealing, hardening, tempering and / 
treating of low and medium carbon steels. The us 
critical range diagrams and charts giving physical pr 
erties produced by different heat treatments, are 

plained. Photomicrographs are given to show the 

fects of different heat treatments upon the struct 
of the steel. 


HEAT TREATMENT OF LOW AND MEpIuM CARBON STE! 
THe USE oF THE CRITICAL RANGE DIAGRAM 
AND Heat TREATMENT CHARTS 


Fundamental Operations of Heat Treating 





HE heat treatment of nearly all types of steel may be divid 

into three fundamental operations :—first, heating to som: 
temperature above the critical point to form a complete solid soli: 
tion; second, cooling at the proper speed to produce the desir 
type of structure; third, reheating, tempering or drawing. Some 
times it is necessary to perform the first two operations two | 
more times in order to produce the desired results. This will 
more fully discussed later. The last operation, tempering, is 1 
always performed. 















‘The first installment of this series of articles appeared in the March, 1925, 
TRANSACTIONS, the second installment appeared in the June, 1925, issue, the third i 
appeared in the October, 1925, issue, the fourth installment appeared in the Janu 
issue, the fifth installment appeared in the April, 1926, issue, the sixth installment 
in the May, 1926, issue, the seventh installment appeared in the June, 1926, issu 
eighth installment appeared in the August, 1926, issue. 


~The author, H. B. Kwowlton, member of the Milwaukee Chapte1 
Society, is instructor in metallurgy, Milwaukee Vocational School, Mi 
Wisconsin. 
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ating. As a general rule it may be stated that the ob- 
of the initial heating operation of all normalizing, hard- 
and true annealing treatments, is to completely wipe out 
vious structure, and form a complete solid solution of all 
stituents in the steel. (As exception to this rule it must 
\itted that some of the solid nonmetallic impurities in 
ire not affected by heat treatment, also that the excess 
tite in high carbon tool steel is not greatly affected by the 
ry hardening operation). 

e formation of the solid solution can only be brought 
by heating to above the critical temperature. When the 
is structure of the steel is exceedingly coarse it is sometimes 


ssary to heat considerably above the critical point, in order 


troy the coarse structure. It is best, however, not to heat 
higher than necessary to form a complete solid solution, as 
emperatures produce coarse structures. The minimum grain 
in only be produced by heating just above the critical point. 
ngth of time that the steel is held at heat must be sufficient 


Longer periods of ‘‘soaking’’ may 
: advisable. 
(‘ooling. The speed of cooling depends upon the results de- 


Instantaneous cooling should theoretically leave the steel 


solid solution or austenitic condition. Very rapid cooling 


oduces martensite, which is the hardest type of structure. A 


slower cooling produces troostite or sorbite, which are less 
but much tougher. Much slower cooling produces pearlite, 
is the fully annealed soft structure. 
lempering. Reheating or tempering (or drawing) allows 
tructural changes in the steel to proceed a little further 
| that of annealed or soft steel. Thus tempering (drawing) 
rdened steel makes it somewhat softer and tougher. It also 
es strains. 
hese fundamental operations have already been discussed 
reference to high carbon steel. While the same principles 
to the heat treatment of the low and medium carbon steels, 
‘tails of the processes vary considerably with the composi- 
£ the steel. This can probably be best explained by dis- 


the problem from the structural standpoint. 
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STRUCTURAL COMPOSITION OF ANNEALED PLAIN CARBON 





The carbon in steel is combined with a small portio 
iron forming a chemical compound which is ealled iron 
or cementite. If the small amounts of nonmetallic in 
such as dirt, slag, ete., may be left out of the considera 
may be said that annealed plain carbon steel is compos 







large quantity of carbonless iron and a small amount 
carbide or cementite. The carbonless iron is commonly) 
ferrite. (Both the ferrite and the cementite may ha 
of the other constituents of the steel dissolved in the: 
simplicity these will not be included in the present dis: 

A steel containing about 0.85 per cent carbon in th: 









annealed condition, is composed of a fine mixture of ¢ 






and ferrite. In fact, this mixture is often so fine that it 1 r 
a high power microscope to distinguish the cementite f) 
ferrite. Under lower magnification the mixture seems 
single substance. This mixture is called pearlite. 

One peculiarity of pearlite is that it has a definite 
composition. In ordinary plain carbon steel, pearlite | 
about 0.85 per cent earbon. It cannot contain more or less 
(The carbon content of pearlite in the alloy steels may be x 
what different, but it always has a definite composition | 
particular type of steel). Thus a plain carbon steel containing 
0.85 per cent carbon in the annealed condition would be composed 
of 100 per cent pearlite. 














However, if the steel contains more than 0.85 per cent carbon 
it will be composed of pearlite plus free cementite. (Cementit 
which does not form a part of the pearlite is called free or excess 


cementite). Similarly a steel containing less than 0.85 per cent 
carbon would be composed of pearlite plus free ferrite. 















HEATING TO ForM THE Soup SOLUTION 
A steel whose annealed structure is 100 per cent p: 
(sometimes called a steel of eutectoid composition) presents t! 
simplest condition. Such a steel has one critical point. \W! 
heated to a temperature above that critical point the pearlite 1s 
transformed into austenite. Steels containing more carbon than 
the eutectoid composition (i. e., above 0.85 per cent carbon fo 

plain earbon steel) contain both pearlite and free cement! 
the annealed condition. 





Such steels are sometimes called / 





cent carbon 
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/ steels. This class includes nearly all of the high carbon 
els. As was stated in the discussion of the heat treatment 


f | carbon steels, these steels are usually heated to a tempera- 






































ir st above the critical point for annealing and hardening. 
Snel treatment causes all of the pearlite to be changed into 


uistenite, but does not cause the excess or free cementite to be 


jissolved. However, if the cementite is in the proper condition 
+ is not necessary or advisable that it be dissolved during heating 
‘or hardening or annealing. If the cementite is in an undesir- 
ble form the steel must be heated high enough to dissolve the 


ementite and then be cooled fairly rapidly before proceeding with 


the ordinary annealing or hardening. This treatment is called 
normalizing. These treatments were more thoroughly discussed 


n the chapters on heat treatment of tool steels. 
Steels which contain less than 0.85 per cent carbon (hypo- 
vid steels) in the annealed condition contain pearlite and 
When 


hey are heated to the lower critical point, the pearlite portion 


free ferrite. They have either two or three critical points. 


structure becomes austenite. In order to dissolve all of the 
ree ferrite into the austenite it is necessary to heat these steels 
)some temperature above the uppermost critical point. In order 
to obtain the maximum benefit of the treatment whether normal- 
ing, annealing, or hardening, it is necessary that this complete 
solution of the ferrite be accomplished. The lower the carbon con- 
tent of the steel, the greater will be the amount of free ferrite 
or carbonless iron which must be dissolved, and the higher will 
be the upper eritical point. Consequently the lower the carbon 
ontent the higher will be the temperature to which the steel must 
‘heated, for normalizing, annealing, hardening, or heat treating. 
order to determine the temperatures to which steels of 
lifferent earbon contents should be heated, and to understand 
ie actions which take place during heating, it is well to study 
‘al range diagram, such as that published in the A. 8. 8. T. 
Handbook. See Fig. 1. 





CrITICAL RANGE DIAGRAM 
will be noted that the horizontal lines represent different 
atures, while the vertical lines represent steels of different 

‘ar contents. The lines marked Ac followed by a number, 
he critical points or temperatures of the steels of different 
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carbon contents. In order to determine the critical point 
particular steel find the vertical line marked at the b 
the diagram to correspond with the carbon content of 

steel. Follow this line up to the point where it inter: 
eritical point lines. These points of intersection are the 
points of the steel. The temperature of any one of these ¢pit; 
points may be read by drawing a horizontal line from ¢! 
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Fig. 1—Critical Range Diagram for Iron Carbon Alloys, Show 
ing Normalizing, Annealing and Hardening Ranges. 

























across to the side of the page where the temperature figures are 
given. For example, by following up the 0.20 per cent carbou 
line it will be found that a 0.20 per cent carbon steel has three 
critical points, the lowest being the one marked Ae, at about 133) 
degrees Fahr., the next or Ac, point at about 1420 degrees Fahr., 
and the highest or Ac, point at about 1510 degrees Fahr. At 
these temperatures, certain internal changes take place in the 
steel. At the lowest or Ac, point the small portion of the steel 
which was pearlitic in the annealed steel is transformed inti 
austenite. As the temperature is raised above this point the free 
ferrite begins to dissolve into the austenite. At the Ac, point 
the steel loses its power of being attracted by a magnet. At the 
highest critical point or Ac, point all of the ferrite is dissolved 
into the austenite. (It may be mentioned in passing that som 
authorities' lay great stress on the transformations at the Ac 


‘4Sauveur, Metallography and Heat Treatment of Iron and Steel. 
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noint while some others* do not believe that this is a true critical 
noint). For the present discussion suffice it to say that the forma- 
‘ion of austenite begins at the lowest critical point and is, under 
‘deal conditions, completed at the upper critical (Ac,) point. 

In a similar manner it may be found that 0.40 per cent car- 
on steel has two eritical points. The lower or Ac, point where 
the pearlitic portion of the structure is changed to austenite, 
vain appears at about 1330 degrees Fahr., while the upper critical 
point where the structure becomes entirely austenite, occurs at 
bout 1410 degrees Fahr. It will be noted that this point is 
arked Aec,.., Indicating that the transformations of the Ac, and 
the Ae, points oeceur at the same temperature. 

A steel containing about 0.85 per cent carbon is entirely 
pearlite and consequently has only one critical point which occurs 
t about 1340 degrees Fahr. and is labeled Ac,.,.,, showing that 
the transformations of all three points take place at the same tem- 
perature. 


Steels which contain more than 0.85 per cent carbon also have 
nly one eritical point, the Ac,.,., point occuring at about 1330- 
1340 degrees Fahr. However, the excess or free cementite is not 
dissolved into the austenite at this temperature. The Acm line 
n the diagram shows the temperatures at which the free cementite 
n the different high carbon steels may theoretically be completely 
dissolved into the austenite. 

The simplest rule for heating for annealing or hardening is 
) heat above the upper eritical point. In the best commercial 
practice, it is usual to heat about 40-80 degrees Fahr. above the 
upper critical point. These temperatures cannot be given exactly 
as they will depend somewhat upon the condition of the steel 
before heating. While complete solution may be produced theo- 
retically by heating to the upper critical point, if the structure 
of the steel before heating is coarse, it might require a prohibi- 
tive amount of time to bring about complete solution at the theo- 
retical temperature. If the temperature is raised slightly, com- 
plete solution may be produced much faster. The size of the piece 
to be treated and the manner of quenching also influence the 
temperature which should be chosen for heating. In general, the 
larger the piece and the slower the quench the higher the tem- 
perattire should be. The shaded area marked ‘‘Full Annealing 


ies and Archer, Science of Metals. 
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and Hardening Range’’ on the diagram shows the customa 
peratures for heating the steels of the various carbon eo): y; 

This diagram applies only to the plain carbon steels. & 
diagrams have been published for some of the alloy steels 
may be used in the same way. 





EFFECT OF HEATING TO DIFFERENT TEMPERATURES AND QUE) 
UPON THE MICROSTRUCTURE OF A MEDIUM CARBON STE! 





The accompanying illustrations (Figs. 2 to 5) show 
fects of heating to different temperatures and quenching in water. 
upon the microstructure of a small bar of hot-rolled and aniealed 
0.41 per cent carbon steel. 
nification of 100 X. 


steel. 


All micrographs were made at a mag 
Fig. 2 shows the structure of the annealed 
The light areas are free ferrite and the dark areus are 
pearlite. It will be noted that the structure contains about 40 
to 50 per cent ferrite. Fig. 3 shows the structure of the sam 
bar of steel after heating to a little above the lower or Ae, critical 
point and quenching in cold water. All of the pearlite and som 
of the ferrite was dissolved into the austenite and by quenching 










changed to one of the hardened structures. Consequently this 
specimen is harder than the original steel, but it has not attained 
the maximum hardness which could be produced, as there is con 
siderable free ferrite or soft carbonless iron left in the structure 
Neither will a steel of this structure have the maximum strength 
or toughness. It is probable that it would not resist alternate 
stress or fatigue as well as a properly treated steel as the struc 
ture is not good. 







Fig. 4 shows the same steel after quenching near the upper 
eritical point. Nearly all of the section shows the properly hard 
ened structure, but there is still a trace of free ferrite left, showing 
that the heating was still insufficient. Fig. 5 shows the same steel 
after being given a commercial treatment consisting of heating 
to 1520 degrees Fahr. and quenching in water. This section shows 
a completely hardened structure. It should still be tempered. 
before it becomes a good commercial article. 











HARDNESS TESTS ON 0.41 PER CENT CARBON STEEL, ITARDE> 
FROM DIFFERENT TEMPERATURES 


In order to show more conclusively the effect of dif 





quenching temperatures upon the hardness of a medium 
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1] ARDI ) 2-6-—Photomicrographs of specimens of 0.41 per cent Carbon Steel after Different 

itments. All Magnifications, 100 X. Fig. 2—Annealed. Fig. 3 Heated to above 

r Critical Point and Quenched in Cold Water. Fig. 4—Heated to near the Uppet 

Point and Quenched in Cold Water. Fig. 5—Heated to 1520 degrees Fahr. (above 

. +1 a4 - Critical Point) and Quenched in Cold Water. Fig. 6—Heated to 1520 degrees 
of di ve enched in Cold Water and Drawn to 1300 degrees Fahr. for 5 Minutes. 
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steel the ordinary Metcalf test was performed upon a | 
0.41 per cent carbon steel. One end was heated to 1520 4d, 
Fahr. in a lead pot while the other end remaining out in t} 
was kept below the critical point. After quenching, Ro 
hardness readings were taken at intervals of 1% inch along th 
The results obtained are shown in diagrammatic form in F 
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Fig. 7—Metcalf Test on a Bar of 0.41 per cent Carbon Steel. 


Rockwell 
ing taken at Intervals of % inch. 


It is obvious from this that the rule sometimes given for hard 
ening tool steel, that the lowest possible hardening temper 
is the best, does not apply to the medium carbon steels. 


NORMALIZING 

As already stated, it should be possible, theoretically, to pro 
duce complete solution by heating to just above the upper critical 
point, but this is not always commercially practicable if th 
original structure of the steel is quite coarse. By employing 
higher temperatures, complete solution is more easily accomplished 

The formation of the solid solution, austenite, in steel is sim 
ilar in principle to the formation of liquid solutions with whic! 
we may be more familiar. Theoretically, just as much coarse as 
Neverthe 
less, while a fine powder may be readily dissolved in cold water, 
if we had to dissolve coarse lumps of the same material, we would 
probably either break the lumps down into powder or else heat 
the water. 


fine salt could be dissolved in a given volume of water. 


In a similar manner, if a coarse-grained steel is 
be refined, it is best first to break down the coarse grains by hot 
forging or else to heat the steel to a temperature considera)! 
above the upper critical point. 

Such a treatment is called normalizing. Steel castings form a 
excellent example of a type of articles which require a fairly hig! 
normalizing temperature. The structure which is formed during 
the slow cooling in the mold from the casting temperature has 
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mely large grain size and is not easily broken down by heating 
ist above the upper critical point. The finest grain obtainable 
hout a quenching treatment is produced by first heating to 


mperature considerably above the upper critical point, but 


till much below the temperature of the solidification of the steel 


~ 


in the mold, and cooling in air followed by annealing at a tem. 





Fig. 8—Steel Casting, 0.30 per cent Carbon. Improperly Annealed. Fig. 9—Und 
Structure. Network of Free Ferrite. Magnification, 100 X. 


perature above the critical point. The first treatment dissolves 
up the large casting grains and forms new grains which are 
smaller but still fairly large. The final treatment refines these 
rrains. Fig. 8 shows a steel casting which was not well annealed. 
Steel which is forged hot has a grain size corresponding to 
temperature at which the forging is stopped or as it is com- 
only called, the finishing temperature. Steel which is hot-rolled 
the steel mills usually is finished at temperatures not greatly 
excess of the critical temperature and consequently are fairly 
grained. They frequently do not need a normalizing treat- 

nt before proceeding with the ordinary annealing and hard- 
ng treatments. On the other hand, drop forgings usually leave 
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the drop hammers at quite high temperatures and have rel: 
large grains, although not as large as the grains in eastings 
this reason drop forgings frequently need a normalizing 

ment. Some of the alloy steels need normalizing more th 

plain carbon steels, because their structures are harder ti 

up than those of the plain carbon steels. 

The upper shaded area in the left half of the critical ran 
gram (Fig. 1) gives the customary normalizing temperatu: 
the low and medium carbon steels. The length of time th 
steel must be held at the normalizing temperature depends 
what upon how coarse the structure is before treating. 
case of coarse structures it may be well to hold the steel 
normalizing temperature for 2 hours or more in order ti 
pletely dissolve the original large grains. 

It is customary to cool freely in air from the norma 
temperature. In some cases an oil quench might be better 
the metallurgical standpoint, but frequently is inadvisable 
count of the strains which may be set up on rapid cooling f: 
high a temperature. 

Tool steel as it is received from the steel mills seldom 
a normalizing treatment as the free cementite is already 
correct condition and the grain size is usually fairly fin: 
ease a tool steel is overheated and slowly cooled it should b: 
malized by heating to the temperatures shown by the shaded 
in the right half of the critical range diagram, followed by 
ing im air or even oil quenching if the latter is considered 


CooLING OF Low AND MeEpruM CARBON STEELS DuRING ANN! 


Assuming that the steel has been normalized if necess 
and has been heated to the correct temperature for anne 
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ry 


until the structure is entirely austenitic, the next problem is |i 


fast should it be cooled. The annealing of high carbon steels 


discussed in a previous article. While the annealing of low 


medium carbon steel is similar there are some additional fa 
involved. During the cooling of such steels from the annealin 
temperatures, not only is pearlite gradually formed from 
austenite, but free ferrite must also be formed. If the cooling 
too fast, the normal amount of free ferrite will not separate 
The resulting structure may be sorbite plus a relatively s 
amount of free ferrite instead of pearlite and the normal am 
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e ferrite. While none of the three structures mentioned 
sually considered as hard, the ferrite is decidedly the softest 
the sorbite the hardest of the three. Consequently for full 
ling there should be the maximum amount of free ferrite 
he minimum amount of sorbite. Also when the cooling is 
ist the free ferrite which is formed may take a network 
ture which is not so desirable from the standpoint of shoek 
atigue resistance. See Fig. 9. 

\o definite figures can be given as to how slowly steel must 
oled in order to produce full annealing. In general it may be 
that the medium carbon steels would probably have to be 
d in the furnace in order to produce the maximum softness 
the most completely annealed structure. Very low carbon 


steels can probably be cooled in air and still produce good an- 


ne: 


ig. Of course, the size of the pieces greatly affects the speed 
ling. Large pieces will cool quite slowly in air, while for 


pieces, or pieces having thin sections, air cooling may be 


) 
" 


uparatively fast. Again, air cooling and furnace cooling are 
linite terms. When a ecarload of castings is pulled out of the 


ace and allowed to stand in the open air it is usually said 
all of tne castings are air-cooled, although it is obvious that 
‘astings on the top and on the outside of the pile cool much 
r than those in the center. 

\nother important question is, to what temperature must the 
he cooled slowly before it is completely annealed. The break- 


up of the austenite starts as soon as the steel has cooled to the 
er critical point. (It must be remembered that the critical 


ts on annealing are about 50 to 100 degrees Fahr. below the 


esponding points on heating. They are designated on the 


rams as Ar points). Theoretically, the structural changes 
be completed by slow cooling just through the lower critical 
t, or Ar, point. This would be a temperature of about 1200 
ees Fahr., or a fairly dark red. It is a somewhat common 
to cool slowly until black. It is probable that the structural 
ves could be completed if the steel was held at a temperature 
below the Ar, point for a long enough time. On the other 
|, the writer was surprised to find that a 0.30 per cent carbon 
casting which was furnace-cooled to 800 degrees Fahr. before 

removed was not fully annealed. This was done in a labor- 
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atory furnace which represents faster cooling than the co 
of large commercial annealing furnaces. It is probable that the 
same casting if cooled in a large furnace would have been oo» 
pletely annealed. Long cooling periods at temperatures 

700 to 800 degrees Fahr. probably do not accomplish muc! 

The writer would suggest the following rule for annea 
Make the speed of cooling sufficiently slow that complete an 
ing is produced by the time the steel has reached a temperaiur 
of 800 to 900 degrees Fahr. (a little below the first black « 
After the steel has reached this temperature it should be saf; 
cool in air. If an attempt at this method fails to produce a 
pletely annealed structure it is probable that a longer soa! 
at temperatures around 1000 to 1100 degrees Fahr. would 
complish more than merely allowing the steel to cool at the 
rate of speed to a lower temperature. 

It is unfortunate that the inspection of annealing is a diffi 
cult problem. The best check is observation of the microstructur 
but this is not always possible. Next to this probably accurat 
Brinell or Rockwell readings are the best. However, the hardness 
readings will not indicate the grain size nor the type of structur 
that has been produced. Two pieces may have practically the sam 
hardness and yet one have a good structure and the other a poo! 
structure. If the structure is poor the steel will not machine as 
readily nor stand up as well in service. 




























CooLING FOR HARDENING oR HEAT TREATING 





In order to produce any hardening action or to raise thie 
strength of the low and medium carbon steels it is necessary thiat 
they be cooled rapidly. It must be remembered that a steel con 
taining 0.40 per cent carbon cannot be made nearly as hard as 
a tool steel by heating and quenching. However, the medium cai 
bon steels, particularly the steels containing 0.40 per cent carbon 
or more, have sufficient hardening power for many requirements. 
They are much tougher than the higher carbon steels under sin 
ilar treatments. 

The medium earbon steels attain their maximum hardness 
by quenching in cold water or brine. Such a treatment als 
raises the strength and the elastic limit, but decreases the toug! 
ness. The medium carbon steels are usually employed for parts 
which require a good combination of strength and toughness 
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etimes hardness or resistance to wear is necessary and some- 
es it is not. The treatment so far as the method of quenching 
meerned will depend largely upon the results which are de- 
sired. Greater toughness can be produced by quenching in oil 
rather than water, but this is accomplished at the sacritice of some 
Faster quenching is accompanied by greater danger 
of warping and cracking. Again, the size of the article to be 
treated may influence the selection of the quenching medium. 
large pieces cool as slowly in water as the smaller ones do in oil. 
Low earbon steels are not hardened or strengthened greatly 
by the ordinary heating and quenching treatments although the 
machining qualities may sometimes be improved by such treatments. 
Small sections of low carbon steel have been strengthened to a 
commercial degree by quenching in a stream of very rapidly 
circulating water. The lower the carbon content the faster the 
quench must be in order to have any considerable effect. 


TEMPERING OF MEDIUM CARBON STEEL 
The last operation or tempering (drawing) is very important 
in the heat treatment of medium carbon steel, as it is by varying 
the tempering temperature that the greatest variation in the phy- 
sical properties of the steel is produced. The temperature from 
which the steel is quenched is well fixed by the composition and 
structure of the steel and the size of the article treated. The 
speed of cooling affects the properties of the steel, and while it 
is theoretically possible to produce quite a wide variation of results 
by different cooling speeds, in practical commercial work it is 
the usual practice to quench either in water or oil. Of course, 
some variation in the results may be produced by varying the 
temperature and the speed of circulation of the quenching bath. 
Also different oils have slightly different quenching speeds. How- 
ever, it is probably best to quench as rapidly as practicable with- 
out danger of cracking or undue warping and to obtain the desired 

‘operties by tempering to the proper temperature. 
The effect of tempering after quenching is a lowering of the 
usile strength, yield point, and hardness, and raising of the 
‘tility and resistance to shock. The higher the tempering tem- 
erature up to a temperature just below the critical point the 
reater is the effect of the draw. Strains are also relieved by tem- 


ring. 
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Tempering permits the structure of the steel to prog 
little toward the annealed condition. Thus if the steel has 
tensitic structure after quenching, tempering may cause th: 





tensite to be changed to troostite. As the tempering temp: 
is raised the troostite changes to sorbite. At the higher tem) 
temperatures free ferrite begins to appear in the struct 
medium carbon steels. When the tempering temperature 
slightly below the lower critical point, a considerable amo 
free ferrite may separate out. However, the free ferrit: 
formed always appears in the shape of fine particles evenly djs 
tributed through the steel. Fig. 6 is a photomicrograph 0! ay 
other section of the same bar of 0.41 per cent carbon steel ; 
in the other illustrations, after being quenched in water frou 
1520 degrees Fahr. and tempered to 1300 degrees Fahr. This 
specimen is nearly as soft as the one which was annealed | Fig 
2), but it may readily be seen by comparing the two photomicro 
graphs, that the quenched and tempered specimen has a much 
finer structure. In general it may be stated that steel which i 
quenched and tempered has a finer structure than it would have 


is 


OW} 


if the same degree of hardness were produced by slow or fairl 
rapid cooling without tempering. As stated in the discussion of 
tool steel, the hardness does not indicate the whole story. It is 


generally conceded that when two steels have the same che) 
composition and the same hardness, that the one with the 
structure will be the tougher. 

The actual process of tempering consists in reheating th 
steel after quenching to the desired temperature. If a tempera- 
ture below 600 degrees Fahr. is to be employed, the steel may be 
heated in an oil pot. For higher temperatures melted lead is some 
times used. The principal disadvantage of melted lead is the in 


clination of the lead to stick, particularly if the lead is not clean 
and the temperature low. Salt petre and certain combinations 
of salts having low melting points have also been used for baths 


in which to heat steel for tempering. Beside the bath furnace 
there are several other types of special tempering furnaces, }ot! 
gas and electric heated, which are quite efficient. 

The length of time that the steel is held at the tempering 
temperature after it is thoroughly heated through is usually com 
paratively short. In most cases 15 to 30 minutes at heat is sufi- 
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On the other hand, some have recommended quite long 


Tro 
7 ls for steel castings. 
se th is common practice to cool in air after tempering. Whil 
remp. hing from the tempering treatment may have some effect 
r tem the physical properties, the effect is not usually great. Never 
truct | ss, it may be just as well in most cases to cool slowly after tem 
‘ure j yas this will not add any strains. 
amo (he selection of the tempering temperature depends entirel) 
ferrit: the results which are desired. For example, a medium car 
even] teel gear should have a fair degree of hardness, considerable 
‘aph eth and some toughness. It is not usually assumed that a 
steel ; will have to withstand a hammer blow. Consequently it 
water iid receive a comparatively low tempering treatment. On the 
‘ahr. r hand, a front axle or a steering part of an automobile re- 
ealed (Kio uires great toughness even at the expense of some tensile strength. 
photo: Such parts are usually designed to withstand collision. “It is 
as a preferable that they should bend rather than break when exces- 
el wh ely loaded, if for no other reason than to prevent the driver 
would have from saying that the break occurred first, causing the accident, 
Ww or thus shifting the responsibility to the manufacturer of the car. 
ISCUSSi Consequently such parts are given fairly high tempering treat- 
tory. nts 
Re ili conn tae THe Use oF CHARTS 
h the finer Some of the steel companies and the Society of Automotive 
rineers have published charts which show the physical prop- 
heatine th: ‘ties produced on low and medium carbon steels by different 
a tempera juenching and tempering treatments. These charts cover not only 
feel mav be he plain earbon steels, but a number of the alloy steels, as well. 


2ad is some Two of these charts are shown here in order to show what the 
d is the in ‘harts are and how they may be used. 


is not clean or ' 
; Chart for 0.35 per cent Carbon Steel 


ym binations . | - 
9 for hail Fig. 10 shows the chart for S. A. E. Steel 1035 showing the 
or paths 


ith furn: 
naces, | 


physical properties obtained by quenching a plain carbon steel 
iaining 0.30 to 0.40 per cent carbon in water, and tempered 
(different temperatures. The vertical lines correspond to the 
ering temperatures. The physical properties produced by 


tempe! 
sually 
eat is s 


tempering temperature may be determined by following up 
temperature line to its intersection with the curved lines 
‘ed T. S. (Tensile Strength), Y. P. (Yield Point), Red. (Re- 
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duction of Area) and Elon. (Elongation in 2 inches). 1), 
figures for these properties may be read by drawing hor 

lines from the points of intersection to the sides of the pay, 
The figures in the left hand margin are pounds per square jy! 
and apply to the tensile strength and yield point, while 















CHART FoR S. A. E. STEEL 1035 
QUENCHED IN WATER 
CHEMICAL COMPOSITION IN PERCENTAGE 


Carbon 0.30-0.40 
Manganese 0.50-0.80 
Phosphorus 0.045 max. 
Sulphur 0.05 max. 


Quenched at 1525 to 1575 deg. fahr. in water. 


700 800 900 1000 1100 1200 1300 14 





Fig. 10—S. A. E. Chart for 1035 Steel Quenched in Water. 


The accompanying chart is intended as a guide to the 
proper heat-treatment of this steel and to the physical 
properties that may be expected of a standard 0.505 x 2-in. 
test-specimen machined from rolled bars up to 1% in. 
diameter or square. 

Brinell and scleroscope hardnesses are taken at a distance 
from the center equal to one-half the radius and are not 
to be compared with surface readings on heat-treated bars. 

For bars over 1144-in. diameter or square, this chart does 
not apply. 









ures on the right are per cent and apply to the elongation and 
reduction of area. All of these figures refer to the results ob 
tained by performing a tensile (or slow pull) test to a standard 
tensile specimen which is 0.505 inches in diameter.? It is assumed 
that the bars from which the tensile specimens were cut, were 


*For complete description of the tensile test and sketch of the test specimen see tt 
first article of this series. 
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re than 114 inches in diameter or square when the heat treat- 


ments were performed. When larger bars are given the same 


rreatment, the strength, yield point and hardness will be lower 


CuHarRtT FOR §. A. E. STEEL 1035 
QUENCHED IN OIL 
CHEMICAL COMPOSITION IN PERCENTAGE 
Carbon 0.30-0.40 
Manganese 0.50-0.80 
Phosphorus 0.045 max. 
Sulphur 0.05 max. 
Quenched at 1525 to 1575 deg. fahr. in oil 
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Fig. 11—S. A. E. Chart for 1035 Steel Quenched in Oil. 


The accompanying chart is intended as a guide to the 
proper heat-treatment of this steel and to the physical 
properties that may be expected of a standard 0.505 x 2-in. 
test-specimen machined from rolled bars up to 1% in. 
diameter or square. 

Brinell and scleroscope hardnesses are taken at a distance 
from the center equal to one-half the radius and are not 
to be compared with surface readings on heat-treated bars. 

For bars over 1%-in. diameter or square, this chart does 
not apply. 


and the toughness will be greater. The hardness figures for speci- 
mens tempered at different temperatures are given at the top of 
the chart directly over the tempering temperature lines. 

The following may be given as an example of how the chart 
may be used to determine the physical properties produced by 
some particular treatment. Assume that a 1 inch round bar of 
S. A. E. 1035 steel be heated to 1550 degrees Fahr. until thor- 
oughly heated through, be quenched in water until cold, and then 
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be tempered at 900 degrees for 30 minutes. By following 
900-degree Fahr. line to its intersection with the curved |), 
and reading the values at the side of the chart, it will b 
that the tensile strength is 99,000 pounds per square in 
yield point 70,000 pounds per square inch, the reduction 0) ar 
54 per cent and the elongation 25 per cent. By followin» th, 
temperature line to the top of the chart it will be found tl] 
Brinell hardness number is 201 and the Shore scleroscope nun 
ber 32. 

The figures are, of course, approximate. They are given 
a general guide to’the heat treater and the engineer. It n 
found necessary in practice to vary the treatments slight!) 
order to produce the desired results. However, they are su 
ciently accurate that a great deal of experimentation is usual! 
unnecessary. 

Fig. 11 shows the chart for the same steel quenched 
and tempered at different temperatures. By comparing tl! 
charts it may be noted that for the same tempering temperatures 
the steel quenched in water has slightly higher tensile strc 
yield point, and hardness figures than has the oil-quenched 
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REVIEWS OF RECENT PATENTS 


Reviews of Recent Patents 
By 
| NELSON LITTELL, Patent Attorney 


475 Fifth Ave., New York City 
Member of A. S. S. T. 


196,888, Process and Composition of Matter for Increasing the Fluidity 

of Molten Metal, Aladar Pacz, of East Cleveland, Ohio. 
is invention relates to a new alumino-thermic composition. The ordi 
umino-thermie composition consisting of aluminum powder and iron 
when ignited with a metal produces a high temperature and a resulting 
which is almost pure iron and has a high melting point, offsetting 
the advantages from the heat evolved. In the present invention a 
is added to the alumino-thermie composition which will combine with 
erated iron to reduce its melting point and therefore keep the product 
alumino-thermie reaction in a fluid state for a longer period than with 


linary thermit. The inventor prefers to use boric anhydride for this 





mn material, which is reduced by the aluminum with the evolution of heat 

liberation of boron, the boron uniting with the iron to produce an 
f high tensile strength and percentage elongation and of a low melting 
An alloy of iron with three per cent of boron and less than one-half 
nt of carbon has a tensile strength of more than 50,000 pounds per 
inch, and its melting point approximates that of cast iron. The boron 
‘t be added to the alumino-thermie compound in the oxide form, but 
used in the form of an alloy, such as powdered ferro-boron. The draw 
istrates the conventional method of using the compound, which is in- 
in a metal can or container 4 held at the end of the rod 5 and plunged 


) 


¢ molten metal 3 in the ladle 1. It may be also used to increase the 
and reduce the pipe in ingots and in the shrink head or pouring basin 


ds. 





596,999, Production of Low-Carbon Iron-Chromium Alloys, Byramji D. 
Saklatwalla, of Grafton, Pennsylvania. 

patent describes a process for producing low-carbon iron-chromium 
lireetly from chromium ore and at a lower temperature than heretofore 
ed. The commonly used chromium ore Cr,O, is found in combination 
errous oxide and almost invariably with high percentages of alumina 
gnesia. When the reduction of the chromium is accomplished by the 
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replacement of the oxygen by carbon and the slag containing the alumi 
magnesia removed, a comparatively high temperature is necessary a the 
final product is a low grade alloy containing eight to four per cent of 

The present inventor effects the reduction of chromite by the use of s\jj 
by smelting the chromium ore with silicon at the temperature attainabl. ; 
combustion heated furnace and adding sufficient lime and fluorspar to 

the alumina and magnesia slags liquid at the temperatures attainable the 
combustion heated furnace. The resulting product is a low earbon-iro) 
chromium alloy. 


Coo 


1,597,125, Straightening and Quenching Machine, Bertis H. Urschel, 0; Hol 


Bowling Green, Ohio. 



















This patent describes a straightening and quenching machine adapted | 
receive preferably hot forged products to straighten the same and hold them 
in position during the quenching operation. The apparatus comprises a tank 
) 


2 on a suitable support 1, having receiving blocks 10 and 21 for receivin; 
forged product, such as the automobile axle 8. A beam 30 of approximately t! 


i 








length and shape of the axle and having projections 31 making contact 
the axle at the desired points is suspended over the blocks by means ot 

pivoted arms 37 and links 43. Compressed air or other suitable compressio1 
cylinders are used to move the beam 30 and to clamp the same over the axl 
on the blocks 10 and 21. The companion members of the blocks 10 and 22 
are movable to claim the axles firmly between the blocks and to hold the sam 
in straightened position. The heated axle is taken for the forging dies and 
while still hot, placed in proper position in the tank 2. The blocks 10 and 
22 are clamped thereon and the beam 30 clamped thereover and the box is 
flooded with a quenching fluid through the pipes 50. After the required 
quenching period, the valves in the bottom of the task are opened, the clamping 
cylinders are exhausted, the beam 30 is swung to one side of the axle quick)) 
removed and replaced by another heated axle, 


Reissue No. 16,396, original No. 1,300,279, Process of Making Alloy 
Steel, Alan Kissock. 


This patent describes the process of making molybdenum steel in whic! 
instead of adding the molybdenum to the fused steel in the elementary forn 
or as an alloy of ferro molybdenum, a salt of molybdenum, such as calcium 
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late 


, CaOMoO, is reduced at furnace temperature in the presence ef fused 


y means of carbon as a reducing agent, whereby the molybdenum is 


i to enter the steel to form the alloy. By this procedure it is not neces 


) reduce the ores of molybdenum to the metallic state outside the furnace 
hen introduce the elemental molybdenum or molybdenum alloy into the 

The loss of time, cost and labor and large furnace losses of the 
lenum in the previous practice, are eliminated by the present invention, 


1,597,861, Process of Casting Iron in Permanent Molds at a Regulated 
Cooling Rate, Daniel H. Meloche, of Detroit, Michigan, Assignor to Earl 
Holley, of Detroit, Michigan. 

This patent describes a process of producing annealed gray iron castings 

permanent metal molds, which comprises heating the molds to around 500 
. ees Fahr., painting the molds with a permanent coating of inert insulating 
rial, sueh as a mixture of sodium silicate and fire clay in water and then 





ying a thick eoating of amorphous carbon, which is renewed after each 
asting operation, maintaining the molds at a temperature between 650 and 
1150 degrees Fahr., pouring the metal at a temperature over 2200 degrees 

hr., and ejecting the casting while still above the critical temperature of 
1450 degrees Fahr. 


1,589,730, Method and Apparatus for Casting Steel Ingots, Edward H. 
Williams, of Sharon, Pennsylvania, Assignor to Valley Mould & Iron Cor- 
poration, of Sharpsville, Pennsylvania, a corporation of New York. 


This patent describes a method and mold for producing ingots, which are 

to be substantially free from segregation, pipe, blow holes and similar defects. 
apparatus used is a horizontal mold divided vertically on approximately 
diagonal of the ingot or billet to be produced. The metal is introduced 
igh a heated refractory runner 14, having an outlet opening 15 near the 

m of the mold and an outlet opening 17 near the top, thereby producing 
gitation of the metal which prevents segregation. The heating of the 
nner 14 keeps the metal in molten condition so as to prevent freezing thereof 
e mouth of the ingot and to permit feedings of the ingot during solidifica 

A vent or gas outlet 21 is provided at the highest point of the mold 


‘ent the runner 14, The method and mold are intended for the casting 
dead melted’’ steel. 
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The Question Box 


A Column Devoted to the Asking, Answering and Discus..in¢ 
of Practical Questions in Heat Treatment — Memb« 
Submitting Answers and Discussions Are Requestex 

To Refer to Serial Numbers of Questions 





QUESTION NO. 193, Is S. A. EF. steel 1120 or 8S. A. FE 1112 
which is rather high in phosphorus and sulphur any more liable to 
ordinary cold-rolled shaf ting? 


A 









QUESTION NO. 192. 


i per cent silicon steel? 


What is the recommended practice for « 









QUESTION NO. 191. Is there any available data on the te) 
curve for breaking up the double carbides in an electric furn 
having an approximate chemical analysis of 0.40% carbon, 1.00% cl 
?.50% nickel and 0.80% manganese ? 










QUESTION NO. 190. What is the most suitable thickness of 
plate coating to prevent carburization in the box type method of carl 





QUESTION NO. 189. What is the McQuaid-Ehn test and what 
merits in selecting steel for carburizing ? 













QUESTION NO. 188. What causes the scaling on the inside 
of piston pins when heated in a Hoskins electric pusher type furnace? Does 
the sulphur content of the steel have any marked effect? 








QUESTION NO. 186. 
cloth before using? 


Why should marking dies be rubbed wit) 





QUESTION NO. 185. 
such a tool? 


What precaution should be observed in di 








QUESTION NO. 183. What effect, if any, have the additions of 
on the internal stress of tool steels? 











QUESTION NO. 180. Explain the effect of decarburization in gr 





QUESTION NO. 179 
grinding checks? 







What is the difference between grinding cra 










QUESTION NO. 171. What is the hardness of carbon steels at « 
temperatures such as 400 to 1000 degrees? 











QUESTION NO. 169. What is the hardness of high speed st 
elevated temperatures such as 400 to 1000 degrees? 








QUESTION NO. 165. 
content of high speed steel? 


What importance should be placed on the 
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Abstracts of Technical Articles 


Brief Reviews of Publications of Interest 
to Metallurgists and Steel Treaters 


,DURANCE-SHOCK-STRENGTH AND DYNAMIC ELASTIC LIMIT. 
Ing. G. Welter, Frankfurt, a.M. Zeitsehrift des Vereines Deutscher 


¢ 
= 


n 
ire, May 15, 1926, p. 649-655. 

this paper the author describes a new shortened method for the 
nation of the endurance-strength of metals and alloys. 

examination was carried out in such a manner, that on a ‘‘Schopper’’ 
machine the dynamical elastic limit, that means the first remaining 
tion, was determined. The tests were of the same measurements as 
sed for the endurance shock test. The maximum capacity of the im 
chine, used for these investigations, amounts 40 kilogram-centimeters. 
rtened test is carried out by gradually loading the test bar, increasing 
to 2 parts of the graduated scale of the impact machine, until the first 
ng deflection may be noticed in the telescope. Then the loads are in 
from 5 to 5 parts of the scale. The duration of the testing method 


ts to not more than 5 minutes, Parallel with these tests endurance shock 


ere carried out with decreasing shock effect on different test-bars, 
all in the same manner, to ascertain the limit of the stress at which an 
nce fracture no longer oceurs. The dynamic loads took place with 
s of 4, 2, 1.5, 0.75, 0.50 and 0.25 kilograms at a fall-altitude of 30 
ters, according to an effect of 12, 6, 4.5, 2.25, 1.50 and 0.75 kilogram 
ters, 
examinations were carried out on rolled and drawn steel, brass, 
aluminum and an aluminum-alloy from the duralumin-type in the as 
d and annealed state, further on an aluminum alloy from the Skleron- 
magnesium alloy from the Elektron-type and on glass in the as re 
state. 
vs. 1 and 2 show the results of the endurance-shock tests obtained with 
steel as received. (Fig. 1 in a large scale, Fig. 2 in a smaller one.). 
rve shows that the number of shocks increase rapidly with decreasing 
effect. At a load of 12.6 kilogram-centimeters the steel endures 8000 
) shocks before failing; at a load of 4.5 kilogram-centimeters the steel 
8 to 9 times the shocks and at a load of 2.25 kilogram-centimeters 
shocks are necessary before failure occurs. At a stress higher than 
gram-centimeters and lower than 2.25 kilogram-centimeters an infinite 
of shocks is attained. At a load of 1.5 kilogram-centimeters the bar 
; more than a million shocks and it may be supposed that the endurance 
th is the least equivalent to the value. Materials, enduring up to 
0 shocks, are in most eases also after 4.6 or 10 millions shocks com 
resistant. The range of the endurance strength for steels lies there- 
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fore within the hatched plane, which is limited by a maximum stres 
1.5 kilogram-centimeters. Above this stress the steel endures only 
number of repeated stresses; whereas below it a failure is no lo: 
expected. Figs. 3 and 4 show the shock-effect in relation t, 
formation of the test-bars. The first remaining deflections ap] 
dynamic stress of 1.8 kilogram-centimeters on the impact machi 
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figures show also that even a hammer of 1.5 kilograms produces very conside 
able overelastic stresses. Below 1.8 kilogram-centimeters the test bar is 
elastically stressed. Both the planes (Figs. 2 and 3) have nearly the sam 
height, which means the dynamic elastic limit determined on the impact 
machine is consonant with the maximum endurance strength of the material 
Between the steel as received and the annealed one there is no essentia 
difference. 

In the table are given the results obtained by the endurance-shock tes 
and the impact test. 
Drawn steel: At the same shock stress the remaining deformation is consider 
ably smaller than in rolled steel. In the annealed state the values are smalle! 
than in the as received one. 
Brass: The overelastic range is considerably smaller than that of ste 
Copper: A fatigue failure occurs even when using a hammer of a load frou 
0.25 kilogram corresponding to 0.75 kilogram per centimeter. The s! 
number up to the failure is very high owing to the extraordinary hig 
plasticity of copper (2-3 millions of shocks.) In this case the rang: 
endurance stress may not be limited at 1,000,000 shocks, as owing to the 
great plasticity a failure may occur after several millions shocks. 


f the 
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Table 
m stres is 


S only Endurance strength Dynamic elastic 


kg/em limit kg/em 
teel, as received 2.25 80 


no lor 
tion t 
aw “PI steel, annealed greater than 1.5 less than 2.5 
ne steel, as received 
Steel, annealed 
is received 
innealed 
as received greater than 1.5 less than 
annealed 
luminum, as received 
minum, annealed 
minum alloy (Duralumin type) 
a a is received greater than 1.5 lessthan2.25 1.8 
peclt nm Ser annealed less than 1.5 1.7 
Che orecrelashy \luminum alloy (Skleron type) 
Wrarce 3/reny/} eceived on 


ow 


ium alloy (Elektron type) 1.0-1.5 


91 


im: The dynamic elastic limit amounts to only 0.60 kilogram-centi- 
The endurance strength of annealed aluminum is the lowest of all the 
| metals. At a load of 1.5 kilogram-centimeters it endures only 
5,000 shocks, in comparison to 25,000 shocks in the unannealed state. At 
impact test annealed aluminum shows no elastic-limit. 
‘lass: The test bars of glass were examined in the same manner as the metal 
rs. Using the 4.2 or the 1.5 kilogram hammer, accordingly shock-effects of 
€s very ind 4.5 kilogram-centimeters, the test bars broke at the first blow; but 
test bar is on i load of 2.25 kilogram-centimeters no fracture occurred. To complete the 
nearly the estigation a test with 1,000,000 shocks was carried out without failure. It 
on the impact nust be taken into consideration that there was no round notch on the test 
of the ma they were cylindrical over the whole length and their diameter was 15 
1s no essentia ters, 

examinations show that the endurance-shock-strength from most of 
terials was attained at a stress of about 1,000,000 shocks. This limit 
d ‘fendurance limit’’ or ‘‘endurance shock strength’’ of the materials 

nd is the chief point of the whole dynamic testing of materials. 
Besides the range of the elastic endurance strength A, all the materials 
so an overelastic range B, being connected above all with the plasticity 


irance-shock test 

S calls 
tion is co! 
ulues are sI 


at of steel 


of a lo: : results of these investigations are: 


the materials tested on the impact machine show a disproportionately 
amie elastic limit; furthermore they show that the described method 
ermining the endurance strength corresponds to the real endurance 
of the materials and therefore it is a new, useful testing method. 


er. The 
raordinary hig 
he range of the 
is owing to the 
cks. 
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The results of this study are also a contribution to the clearing 
question of fatigue-failures. 







Abstracted by Dr. Hans Pollack, G 








CUTTING TORCH BURNS ILLUMINATING GAS. 
Jr. In Iron Trade Review, August 12, 1926, page 389. 


By F. | 


The author sets forth and describes the two operations necessary 
metal with a torch. He states that after the cut has been started 
heating flame temperature is not of major importance but that 
uxygen jet actually does the cutting. Neither is he of the opinion 
gas plays a great part in controlling the cutting speeds, especially in 
cutting, but by reason of its velocity, the penetration of the free ox 
is the principal factor in speed control. After careful inve; 
illuminating gas was adopted for this work and a special gas ti 
developed. The writer claims that results show that illuminating ga: 
economical in machine cutting than hydrogen or acetylene, since th: 
acetylene is approximately 30 times greater than illuminating gas. ( 
and relative consumption of hydrogen, acetylene and illuminating 
indicated by the author by curves and from this relative costs may 
puted. While a superheater is unnecessary when the thermal value ot 
is high, yet the writer is of the opinion that superheating is advantag: 
greatly facilitates hand-cutting operations and states his reasons for 
clusion, In closing, the author enumerates the advantages 
illuminating gas in a cutting torch. 








PRELIMINARY MELTING OF PIG IRON FOR OPEN-HEAR 
FURNACES, WORKING AFTER THE SCRAP PIG IRON PROCESS 
Oberingenieur Dr.-Ing. E. Herzog, Hamborn. T'ransactions, Stee! \\ 
Committee of the Verein deutscher Eisenhiittenleute. Stahl wnd Eisen, Mar 
18, 1926; p. 357-361. 

In this paper the author describes the experiments, made by two sti 
with the preliminary melting of pig iron in the cupola furnace for t 
hearth process. This method requires the use of a number of ope! 
furnaces, (at least four), being in operation, The limits in the choic 
iron are much broader than in the Siemens-Martin process, charging s 
pig iron, because the cupola furnace is an excellent apparatus to : 
the percentage of silicon if limestone is plentifully used. The consumptivr 
limestone, melting gray iron or casting scrap for the open-hearth | 
amounts to about 9 to 11 percent. The percentage of sulphur in the pre! 
molten cast iron must not exceed certain bounds which depend espec: 
the percentage of sulphur in the foundry coke and on the quality of th: 
hearth steel. If the percentage of sulphur in the coke amounts to not 0 
1 per cent and if there is between the casting scrap no material, havi! 
in contact with fire gases, the molten cast iron contains about 
0.07 per cent sulphur. With this percentage it is possible to keep th« 
of sulphur in the steel below 0.05 per cent. 

By addition of molten pig iron the duration of a heat is shorten 
is possible to charge the pig iron exactly to the minute. 
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\ the author gives some information about the economy of this 


Abstracted by Dr. Hans Pollack, Germany. 


CTRIC FURNACE MAKES QUALITY STEEL. By J. R. Jackson. 
de Review, September 9, 1926, page 644. 


ssar\ article deals with the development of the electric furnace from the 
started the earliest experiments up to the present time. A short resumé of 


that us types of furnaces is given. In touching upon the future of electric 


inion author is of the opinion that the great factor influencing its pro 

. FCA * Ta 1 > ‘ SQ} . » § oy ‘aYr 7 1a 
ally in is the source of power. The harnessing of the water power in this 
free ax ry country for the purpose of generating electric power will be of 
L inves ous importance in the electric steel industry, and will result in cheaper 


gas t: e efficient power. 


mg gas is 1 PRIMARY CRYSTALLITES IN CHROMIUM-NICKEL STEELS; HOW 
nee the cost rHEY MAY BE INFLUENCED AND THEIR IMPORTANCE ON DE 


 ' ratios PECTS. By Dr.-Ing, F. Leitner, Kapfenberg. Stahl und Fisen, April 22, 


nating ‘ : ~OR KOQQ 
5 “b, Jod-VJd0. 


a stigd 'ammann stated that crystallization is determined by two factors, the 
sad 7 elocity of erystallization and the number of nucleii. Both of them 
ee sive for the size of the crystallites and change on the one hand with 
in tem of components, on the other hand with the degree of under 


ros 
iges 


modifying the degree of undercooling the size of the crystallites must 


PEN-HEAR rgyo a change. It is impossible to develop this different undercooling by 


PROCESS. ] nvot molds of different thickness, because in small ingots the bound of the 
s, Steel Work nd oling influence is even reached at a small thickness of wall. To in 


d Eisen. ) fluence the erystallization by electric currents is very troublesome; on the other 
e pouring temperature may be easily influenced. In the formation 


——— rystallites there not only is the pouring temperature of influence, but also 
ie 4 utity of impurities, the quantity of the used deoxidizing agents and 
of oper tent of gas, that changes the conditions in the fusion by stirring it. 
tilt a (ie author combined all these properties in a single number, which was 
ned by pouring a test a short time before teeming the heat, into a small 


preheated to 1100 degrees Cent. (2012 degrees Fahr.) and measuring 
elapsing to the start of solidification; this number is the greater the 


charging 
sus to 


consump! 


he steel was poured. 
hearth | se ed 


the prel circumstances influencing the primary crystallization were most care 
d especi pt constant; only the degree of liquidity and the temperature were 
ty of th 
its to ni 


al, havin 


The chemical composition of the heats were kept within the follow 
ids : 
Carbon - 0.10-0.12 per cent, 
about Silicon 0.15-0.20 per cent, 
Manganese 0.30-0.35 per cent, 
Nickel 4.00-4.20 per cent, 
Chromium  0.90-1.00 per cent. 


pep the 


shorten 


ingots were always bottom-poured in molds of 60 millimeters thickness 
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overetched with 


During the crystallization, the impurities, such as emulgated fw 
and those derived from the refractory materials, are separated at th: 
of the crystallites. 


acid. 


importance. 


The influence of the single deoxidizing products on the malk 
shown in the following manner. 


forgeability. 
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of wall, preheated to 40 degrees Cent. (104 degrees Fahr.); the 
section of the ingots was 250 millimeters square. From the 
the ingots, tests were taken, transversed to the axis, for the met: 
examination. As etching reagent a solution of 5 per cent nitric acid i: 
water or a solution of ammonium persulphate was used. The durati: 
ing was was approximately half an hour. 


dendrites and crystallites the slide was etched at first with nitri 


To recognize the relatio 
Oberhoffer’s reagent after washing. 
etching it is shown that every crystallite contains 
oriented in the same manner. 


1 system of 


Of greater importance as impurities are Al,O, 
The influence of phosphorus and sulphur in high quality stee! 


A test sample from an incompletely d 
heat of a nickel-chromium steel is teemed in a small ingot mold. 
immediately forged out in the pouring heat 
deoxidation equal quantities 
aluminum, silicon and manganese were used. 


deoxidizing 

The tests with addition of 
and aluminum cracked when forged out, whereas the test with th 
of manganese was free from cracks. From these tests it may be conc! 
aluminum and silicon contribute only unessentially to the improvemer 
In every heat there is a certain quantity of impurities, t 


8 


\ 


Sl 


not be removed; during the crystallization the effect of the impurities \ 


the greater the larger the crystallites formed. Therefore it is necess 
obtain small crystallites and to obtain by this a division of the imp 


fine as possible. 


The author shows on macrophotographs the different formation ot! 
lites in tests, that have been poured at different comparing numbe1 
degree of liquidity and temperature. 


The crystallites are the smalle 


- + 


L 










greater the comparing number is chosen and inversely they are the larger | 


more the latter decreases. 
perature as low as possible. 


lites to each other. 


narily a great disposition to cracking. 
greatest, the smaller the primary crystallites. 

Then the author discusses the appearance of fracture on cold 
broken tests from different ingots and shows the influence of the er; 
Large crystallites are deterimenta! 
they bring about greater locally accumulations of impurities and furthe! 


size on the mechanical properties. 


The same results are obtained by pouring at 
To obtain the most favorable 
erystallites in an ingot only one of these extremes may be chosen. 
Nickel-chromium steels incline greatly to cracking and there are two 
of origin; the ferrostatical pressure and adhesion disturbances of tlie 
The latter may be avoided by suitable erystallizat 


The resistance against crack! 


rvetal 


th, n 


at 


yn. 
erystallization with large crystallites near the surface of the ingot has or 


no 
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of intervals between tie crystallites, as the crystallization of 


the ° . . 
fusions is usually connected with a contraction. Irom the supposition 


ie ch degree of liquidity is of favorable influence two conclusions are 
eid i) High degree of liquidity or increase of the solidification time permits 
iets tallite conglomerate to deposit denser; and by high temperature the 
for heat of the whole ingot increases and by this it is made possible 


for longer time in certain temperature-ranges. This latter affects a 
ng of the erystallite-bounds. Annealing at 1050 degrees Cent. (1922 


elatio 
nitri 
this 1 : ; a : 
— ahr.) gives the best mechanical properties. These conclusions were 

by forging out large ingots. Ingots, poured at a high-degree of 


lf were always easily forgeable, such, poured at a low degree of liquidity 
it ul y 


ut the 
1,0, 


ster 


a better forgeability if they passed through the reheating furnace, 
all tricks of heat treating failed. 
great influence is the forging temperature; how temperature favors 
ation of a wood-fibre fracture, which may be removed by annealing at 
perature. Rolling favors this fracture often more than forging. 
lly, the author attempts to give a short account of the improvement 


mall 
etely d ; ; 
d. Ty Saad f the mechanical properties. Abstracted by Dr. Hans Pollack. 
leet. ‘or t RODUCTION POINTERS IN JIG MAKING. By C. C. Hermann. In 
idizing agents Canadian Machinery and Manufacturing News, September 2, 1926, page 17. 
dition of 
th the 


- concludk 


author is of the opinion that successful tool making is based upon 
accuracy of measurement of time, mass and distance. The writer is of the 
on that the measurement of distance, especially length, is the most diffi- 
He also states that the making of a bushing is a difficult piece of work, 
ially in the ordinary shop. He describes the material to be used; how the 


‘oveme! 
rities, 1 


purities w 


shing is held for grinding and in the chuck; how to provide spiral grooves 
which facilitate lubrication in the bushing; and by means of diagrams shows 
these various operations. 


is necess 


ie impurities 


tion of cryst IRON, CARBON AND OXYGEN IN THEIR MUTUAL RELATIONS, 
numbers fro: Ry Rudolf Schenk, Muenster i.W. Stahl wnd Eisen, May 20, 1926, p. 665-682. 


he smaller, t This paper deals with the author’s investigations about the equilibriums, 
» the larger t ippearing at the reactions between the oxides of iron, the metal and its car- 
uring at a tel bide, carbon-monoxide, carbonic acid and carbon. The equilibriums between 
2 formation of | iron, iron carbide, methane and hydrogen are also included in the circle of the 
en. nvestigations, 
! are two causes In the table are given 12 reversible chemical reactions with 24 possible 
of the crysta reactions, different from each other, which are discussed one after the other 
stallization. A to become acquainted with their peculiarities. 
ingot has ordi Vrocesses of the indirect reduction and oxidation: 
ist cracking 1s The author states that not only the oxides Fe,0, and FeO, but also the 
id solutions of them between each other and solutions of oxides in metallic 
1 cold and hot on take part in the adjustments of the equilibrium. The existence of a 
the erystallit suboxide of the formula Fe,0, only stable below 720 degrees Cent. (1328 
mental hecaus legrees Fahr.) is made probable. This suboxide brings about that besides of 
ind further th the oxidation-reduction equilibriums with CO/CO,, having been known hitherto, 
ists a further one below the above mentioned temperature, from which 
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the constants are determined, so that there are in this range at the | 
perhaps even four, equilibrium-curves, 
Cementation and decementation processes: 


The investigation of the cementation of iron by carbon-mo, 






rendered more difficult by the oxidation taking place in most cas 
same time. By the oxidation the direction measurement of the eq 
between Fe, Fe,C CO/CO, is made imposible. By this reason the eq 











between Fe, Fe,C, CH, and H, have been measured and from them t!] 
have been reckoned; the results have been utilized to derive the conditi: 
indirect cementation of iron by carbon monoxide and by methane and 


Table 
Reactions between Iron, Carbon and Oxygen. 


bottom-body 
and 
atmosphere 
Reactions exchange phases denominat 
with another 
















1. Fe,0,+ CO s3FeO0+ CO, only atmosphere + > indir: 
FeO + CO S Fe + CO, oxygen 2 bottom—reduction 
bodies <— oxidation 

2. 2CO $s C + CO, only atm. + 1 b.-b. > ceme 

3FE 4 Ss Fe,C+ earbon atm. + 2 b.-bs. decem: 












= 


3FeO +5CO s Fe,C+ 4CO, oxygen ad 













Fe,0, + 6CO s Fe,C+ 5CO, and 
FeO + C s+ Fe + CO earbon atm. + 2 b.-bs. cementi 
2FeO + C s$2Fe + CO, oxygen reductio: 
and <— decement 
earbon oxidatii 
4, Ke,0, + 4C $s$3Fe + 4CO oxygen atm. + 3 b.-bs. 
Fe,0, + 2C s3Fe + 2CQO, and > direct 
earbon reductio 
atm, + 3 b.-bs. 
5. FeO + Fe,Cs4Fe + CO oxygen > ore fining 
Fe,O, + 4Fe,C S$ 15Fe + 4CO and atm. + 3 b.-bs. 










carbon 


of the direet cementation by carbon in presence of carbon monoxide or 1 
and hydrogen. From the measurements of the equilibriums between 
iron and carbon monoxide at and below 600 degrees Cent. (1112 degrees 
follows with probability the existence of a percarbide possessing a muc! 












carbon-steam-pressure than the cementite and the elementary carbon. 
this it may be concluded that it is possible to obtain liquid hydrocar}orc 
mixing carbon monoxide with hydrogen; the correctness of this conclus 
verified by the author’s experiments. 

The decomposition of the iron earbides by acids, at which there was 
hydroearbons as well as elementary carbon, was investigated and it was 
that the separation of earbon is favored by the presence of ferro-ions 
solution, 
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acting of carbon monoxide-cementation and oxidation-reduction pro 


ollective acting of oxidation and cementation processes at the re 
carbon monoxide on iron could only be exactly recognized by experi- 
or this reason the equilibrium-isotherms were determined in distances 
it 50 degrees Cent. (90 degrees Fahr.) in the range from about 550 to 
rees Cent. (1022 to 1832 degrees Fahr.) at different gas pressures and 
compositions of the CO/CO, atmosphere. The figures of these 


s represent profiles of a spatial model, which is built up by the pro 


points, where the cementation curves meet the perpendiculars of the 
reduction equilibriums in the profiles, correspond to the equilibriums 
re-fining processes. Their site depends on the temperature and it is 
to combine from them spatial curves of univariant pressure-tempera 
ibriums. The numerical values are given. There are several of these 


\t these equilibriums there are either two oxide phases coexisting 


irbide-containing one, or an oxide phase coexisting with a carbide 


g one and carbon, Abstracted by Dr. Hans Pollack, Germany. 


W TO TREAT MANGANESE STEEL. By Birger Egeberg. In Iron 
ptember 9, 1926, page 676. 
author sets forth some experiences with both the cast and forged 
also the manufacture and heat treatment of the austenitic type. The 
s of the opinion that the best manganese steel is made in the electric 
because there is ample time for complete deoxidation and degasification 
istment of the proper casting temperature. He also sets forth the 
es which confront foundrymen in the making of castings of manganese 
He further states that manganese steel in its cast condition is useless 
practical purposes on account of its brittleness and that heat treating 
es austenitic steel. While the bulk of manganese steel is used for 


:s there is a steady demand for forged and hot-rolled sections. The 


further points out the physical properties of manganese steel, its 


ng properties during working and its possible uses. Photomicrographs 
the conereteness of the paper. 


‘FLUENCE OF A LONGER HEATING ON THE CRYSTALLIZA 
OF COMBINED CARBON IN CAST IRON. Dr. Ing. O. Wede- 
Sterkrade.. Stahl und Eisen, April 29, 1926, p. 557-560. 

Piwowarsky ’s investigations showed, that the formation of graphite is 
ored by an increasing pouring temperature; on the contrary the per- 

of combined carbon in a easting increases the more, the higher the 

sion was heated and the longer the fusion was exposed to the heating, 
ng that the temperature has not surpassed 1500 degrees Cent. (2732 
Fahr.). 

verify these results in practice the author made experiments in a 
atory furnace of 20-26 tons capacity. After melting, the charge was 
pt about 3 hours under fire. From every heat a test sample was poured 
dried eubie mold of 130 millimeters in the length. 
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The temperature of the molten cast iron varied from 1250 to 1 
grees Cent. (2282 to 2498 degrees Fahr.). 

Seven heats consisted of cast iron for rolls of low silicon, low 
content, that has a tendency for white solidification. The amount of «¢ 
carbon increases in a high degree in all the cases by heating during 
hours at a constant temperature. 





Two heats of hematite iron suffered only a small change in the per 
of combined carbon; nevertheless an increase of the latter one and a d 
of the graphite content is evident. 

The experiments with hematite iron and other burdens are contin 
cause this question is of great importance for the manufacture of high quality 
cast iron. Abstracted by Dr. Hans Pollack, Ger» | 








GASES AFFECT FLUIDITY OF SLAG. By W. G. Imhoff. Tron Trad; 
Review, September 9, 1926, page 647. 

The author is of the opinion that the volume of gas carried in solution by 
blast furnace slag is indicated by the odor, fume and flame, and that 
manganese, iron and sulphur serve as temperature indicators. A classif 
of blast furnace slags is given in tabulated form. Samples of various 
of slag are shown by means of photographs. 


cation 


ne 





MEASUREMENTS OF TEMPERATURE ON RED-HOT IRON. B: 
Moeller, H. Miething and H. Schmick. Zeitschrift fiir technische Physicl:, 12 
(1925), p. 644-50; Stahl und Eisen, May 13, 1926, p. 643-644. 

The authors examined the radiation of iron to determine the corrections 
being necessary for measurements of temperature with the optical pyromete1 

The measurements were carried out on small, thin-walled, electric heated 
iron tubes, heated in air and covered with a layer of oxide. In this way tl 
same conditions as in the practice on ingots out of the furnace was maintained. 

Optical pyrometers. The iron tubes had a diameter from 5 or 1( 
meters and a thickness of 0.5 millimeter, so that differences of temperatur 


in the walls from inside to outside could not occur. The measurement consists 
in the coincident determination of the true temperature of the surface and ot 
the apparent-one, being shown by the pyrometer. For the determination of 


the true temperature a hole from 0.8 to 1 millimeter was bored in the wall 
so that it was possible to measure the radiation coming from the interior. This 
opening may be considered as black radiant; therefore the pyrometer, directed 
against it, gives immediately the true temperature of the tube. The apparent 
temperature was ascertained by aiming at the surface of the tube with the 
same pyrometer. The difference between both the measurments gives imm« 
diately the correction necessary for optical pyrometers on solid iron. 

To ascertain the exactness of the experiments, measurements on tubes of 
3 millimeters thickness, consisting of polished, not oxidized carbon steel, were 
carried out in an atmosphere of hydrogen. The emission-capability (degre 
of blackness) of iron results with 0.435, that means 43.5 per cent of the black 
body. Accordingly polished iron requires considerable correction with the 
optical method of measursement. (Fig., curve a.) A noticeable dependenc) 
of the emission-capability from the temperature could not be stated. 
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the same manner the measurements were carried out with iron tubes 


The degree 


Besides carbon steel, there 
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alloys 
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The measurements showed within the approxi 


An influence of the temperature 


The hereafter required correc- 


oz 
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mention, 


how ever, 


that 


higher values, having been found by Burgess and Foote, come possibly nearer 


the 


at 1000 degrees Cent. 


832 degrees Fahr.) the necessary correction would be smaller than 15 degrees 


lotal Radiation Pyrometers. 


{ 


») 


7 degrees Fahr.) 


Tron 


sheets of 


100 x 80mm? and 0.4 milli 


er thickness were electrically heated in the air and measured at the same 


with the optical pyrometer and the total radiation pyrometer (ardo- 


The true 


temperature 


could 


be 


determined 


with the aid 


of 


the 


tions ascertained by the above described method with the optical pyro- 


; so the correction necessary for the total radiation pyrometer was imme 


Vv 


figure, 


determined. 






The results of the measurements are also traced out in 


(he results obtained with the total radiation pyrometer are of great im 


} i 


nee; up to the present it has been believed that the use of such a pyro- 


is 
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inadvisable 


on materials out 


of the 


furnace. 


rees Fahr.) at regular working-temperatures. 


For solid 


iron 


this 


on is unfounded, as the corrections amount to less than 30 degree Cent. 


Abstracted by Dr. Hans Pollack, Germany. 
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ON THE PLASTICITY OF METALS. By Hikoroku Shoji 
Mashiyama, Kinzoku no Kenku. Vol. 5, 1926, p. 277-287. 

After a long series of experimental researches, the authors hav: 
the following definition of plasticity :— 

A metal in a form of a wire is supposed to be loaded by a consta: 
so slightly beyond its elastic limit that the cross-section of the w 
altered by the tension. Let v be the velocity of the elongation per w 

















of it, Wo the intensity of the stress corresponding to the elastic lin 
V o, and w the intensity of the applied stress diminished by w 
plasticity P is defined by 


] dv 


r z 


Wo dw 






The same property may also be defined by taking other stresses 
couple compression, &e. 
By constructing a special apparatus, the authors measured the e! 
due to loading at different intervals of time, and thus obtained the el: 
time curves. The metals studied were Cd, Pb, Sn, Au, Zn, Al, Cu. 
The elongation of these metals was measured at room temperature; 
some metals, the effect of temperature on the elongation was also 1 
Krom these data, the plasticity was caleulated. The velocity of el 
being at first greatest, gradually decreases, and after a few hours, tak 
stant value. This diminution of the velocity of elongation is due to 
that by loading the wire beyond its yielding point, it undergoes 
working, which hardens the metal and diminishes the velocity of elong 
Hence the authors ecaleulated the initial and final values of p 
for each metal, the former being the natural plasticity and the latte: 
affected by the cold working. The table .below contains the plast 


served: 








Plasticity (20°C). 





S.) 
initial final 










Cd 13 1.46 x 10™ 3.62 x 1( 
Pb 14 1.43 2.18 

Sn 15 1.41 1.92 

Au 73 0.45 

Zn 88 0.25 0.59 

Ag 201 0.07 0.021 

Al 257 0.012 0.010 

Cu 317 0.011 0.006 







Abstracted by Dr. Kotaro H 

EFFECT OF HEAT TREATMENT ON NICKEL STEEL. 
Trantim, Jr. In Forging-Stamping-Heat Treating, August, 1926, page 
The author sets forth a compilation of data on the physical prope! 








rolled electrie nickel steel, heat treated by quenching in water and «1! 
at various temperatures. It is not the intention cf the author to g 
details relative to the properties and uses of nickel steels but rat 
tabulate the data compiled on the physical behavior of 31% per cent 
steel in the heat-treated condition. 
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News of the Chapters 


STANDING OF THE CHAPTERS 


September issue of TRANSACTIONS appeared the relative membership 





standing of the 29 chapters of the Society as of July 1, 1926, and as of 
\ugust 1, 1926. The tabulation which appears below shows the relative mem 


standing of the chapters on August 1, 1926, and September 1, 1926. 
g g ; ’ | 





STANDING OF THE CHAPTERS AS OF SEPTEMBER 1, 1926 


GROUP I GROUP II GROUP III 






















Cleveland 393 1. Lehigh Valley ..142 1. Los Angeles .....74 
WO ..ce.-e. 00m «06022. Hartford ....... 13 2. Washington ...... 66 
Philadelphia 352 3. Golden Gate ....122 3. New Haven ......65 

} Detroit .. ....002 4, Milwaukee ...... oe 4, Tea Ge nck cee SS 
Pittsburgh .......311 5. Syracuse ....... 97 5. Rockford ........62 
6. New York ......261 6. Cincinnati ...... 91 6. Worcester ....... 6 
, Bestel i cSiasenss 242 7. Indianapolis .... 87 7. Rochester ........56 
S. Bt. Lewis ...ccss 79 8. Montreal ........55 

C.F aoe ses e's 60 9. Schenectady .....50 

10. North West ...... 47 10. Toronto .........5]1 


11. Providence ...... 40 
12. Fort Wayne .....38 
13. Springfield .......29 








STANDING OF THE CHAPTERS AS OF AuGusT 1, 1926 
















GROUP I GROUP II GROUP III 
l. Cleveland ....... 375 1. Lehigh Valley ..141 . Los Angeles ..... 74 
DeabrOw verse ecs S64 2. Hartford ...... | a i) > | 64 
Philadelphia ..... 360 3. Golden Gate ....125 3. Rockford .......6] 
SO ere ee 326 4. Milwaukee ...... 100 4. Washington ..... 61 
Pittsburgh ...... 310 5. Syracuse ....... 98 5. New Haven ..... 56 
» BOW SOE sc csenen 256 6. Cincinnati ...... 85 6. Worcester .......595 
SOON. caceanned 236 7. Indianapolis .... 82 7. Montreal ........ 54 
BOO 5 sees 73 8. Rochester .......53 
DB: ener ens 57 9. Schenectady ..... 48 
10. North West ..... GE TR TD nn cviccnees 46 
11. Providence ...... 4] 
12. Fort Wayne .....33 


13. Springfield ......29 








7 RE were 149 new and reinstated members for last month, while 42 were 
lost by non-payment of dues, resignations and deaths, leaving a net gain 
month of 107 members. The total membership of the A. 8. S. T. at the 
nt time is 4,107. 
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GROUP I—Cleveland showed a substantial gain of 16 members d 
last month, with a lead now of 34 members over its nearest ¢ 
Chicago, which jumped from 4th to 2nd place, passing Philadelphi 
troit. Philadelphia and Detroit are now ticd with 352 members for 
Pittsburgh, New York and Beston showed gains. 

GROUP IIl—With Lehigh Valley and Hartford moving along 
teresting contest for position No. 1, leaves all of the other chapters in 
position as on the last report. 

GROUP IlI—Los Angeles heads the group with the same numb 
bers as last shown. However, Tri City was shoved down the ladde: 
Washington and New Haven, Washington going into position No. 2 
3 and New Haven jumping from 5th to 3rd place. This rearrang: 
placed Rockford from 4th to 5th. Rochester advances one place, 
Montreal from position 7 to 8. The other chapters and groups retain 


positions. 


BOSTON CHAPTER 


On Saturday, September 11, 1926, about eighty members of th 
Chapter gathered at the beautiful Red Hill Country Club at North 
Mass., to take part in their seventh annual outing. The weather wa 
and during the afternoon those who did not care to participate in 





ball game, golf, horseshoe quoits and other sports, found plenty to « 
it easy and enjoying the country scenery. 

A country club dinner was served on the lawn at 5:30 p. m., and betw 
courses H. E,. Fields, the well known story teller, and the artists wh 
panied him, treated the diners to their latest stories and musical sel: 

Immediately following the dinner the guests of honor were introi 
asked to say a few words. The first of these, Capt. Giuseppi de F\ 
eminent metallurgist of Milan, Italy, addressed the gathering for nea: 
an hour relating his experiences on the Italian front during the war 
interesting facts about his own country and his visits to the steel ls 
America. He had just explained in some detail his recent patent cov 
manufacture of high speed steel from blast furnace slag and had 
the enthusiastic applause of the audience on his announcement that hi 
appointment with Bill Eisenman at Chicago to discuss the formati 
Chapter of the A. 8. S. T. in Italy, when one of the members led him int 
discussion which proved him to be an impostor, It soon developed that 
had put one over on Harry Parker, chairman of the program committee, 
that he was none other than F. J. Cook, the impersonator, of Watertown, Mass 

After a few more musical numbers, Chairman Frank Cole introduced 
'rederick G, Hughes, vice-president of the New Departure Mfg. Co., of [iris 
Conn., and a director of the American Society for Steel Treating, 
dressed the chapter on ‘‘New England Business Conditions.’’ Mr. llughes 
who is well known to many of our members, was enthusiastically received and 
his talk was greatly enjoyed. By this time the sun had long since set, the nev 
moon was fast sinking in the western sky, and amidst the chirping of ¢! 
crickets on all sides the party broke up at about 9 p. m. H. E. Handy 
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NEWS OF THE CHAPTERS 


CLEVELAND CHAPTER 


September 15 at the first meeting of the season an educational film 
before the 
pter by G. E. Harcke, industrial engineer, and director of the Davis 
ille Institute, Jersey City, N. J. 


‘Oxygen—the Wonder Worker,’’ was presented Cleve- 


picture was shown through the courtesy of the Air Reduction Sales 
342 Madison Ave., New York, having been produced by this com 
o-operation with the United States Bureau of Mines. The showing 
m was preceded by a talk by Mr. Harcke on the oxyacetylene process 


g¢ and cutting and by a series of-interesting experiments with liquid 


Some of the experiments performed were somewhat spectacular, and the 


ilso proved to be entertaining as well as educational. The fourth reel 
S special interest, as it showed the variety of special machines which 


developed for the rapid cutting of metals by the oxyacetylene process. 


» 


r the showing of the film Mr. Harcke answered a number of questions 
| to various applications of this process. 


s meeting was held on the fourth floor of Carnegie Hall, 1220 Huron 
About 80 
ind guests were in attendance, 19 being present at the dinner at 6:30 
of the 
Townsend, 


nd was the first one held in the newly selected quarters. 


floor 
a Ss. 


Bohanon and Haines restaurant on the second same 





GOLDEN GATE CHAPTER 


s will report our last monthly meeting held at the Engineers Club, 57 
‘ost Street, San Francisco, on the 11th of August. The meeting was preceded 


t sual dinner in the dining hall of the club, there being a total present 





r the evening. 
irman F, B. Drake presided. An accredited representative of the 
Golden Gate Chapter to the 8th National Convention to be held in Chicago in 














September was appointed: C. 8. Moody was appointed with J. R. Gearhart and 
S. Pollak as alternatives. These men will have the responsibility of placing 


Golden Gate Chapter ‘fon the map’’ 


at the coming convention. 

[he matter of increasing Golden Gate Chapter membership was .rscussed, 
as pointed out that our standing is third in group 2 with a membership 
It will be the object of Mr. Wight as Chairman of the membership 

We intend to make it 


some in order to keep 


mmittee to place our chapter at the head of group 2. 


ssiry for Lehigh Valley and Hartford to ‘‘hump’ 
id. 


? 







chairman presented in a preliminary way the year book which is being 












gott p by the publicity committee. 


There is some very fine work being done 
book and plans indicate it will be very comprehensive in nature when 


l. 
~. R. Thurston, member, spoke on ‘‘ Milestones Along the Road of Chemical 
\c] nents,’? which proved very instructive as well as entertaining. A 


follows: 
inning with the law of Boyle announced in 1661, he pointed out a few 










































676 TRANSACTIONS OF THE A. 8. 8. T. tober 
of the outstanding accomplishments which have taken place in the de\ 
of science of chemistry up to the early years of the present cent 
briefly mentioned the discovery of oxygen independently by Sc} 
Priestley, the classic researches of Wohler, Perkins, Acheson, etc. 

Most interesting was his showing by the aid of structural forn 
the organic chemist is able to rearrange and combine molecules. 

He explained a few of the chemists’ terms, such as catalysis, h 
condensation, ete., by practical examples and brought out the fact 
steel treaters and metallurgists are directly indebted to the organi 
for some of the tools with which they work. 

F’. G. Harmon, engineer of the technical service division of the 
Tube Company, spoke on the ‘‘ Corrosion of Steel.’’ Mr. Harmon is 
a short time on the coast making a survey of conditions affecting co 
steel. The importance of this subject is best shown by the fact 
$500,000,000.00 are lost annually by corrosion of steel. This is the 
the steel itself, and quite naturally the attending expenses of replacement 
much more than this. 

It is estimated that 30% of the steel produced each year is used for ry 
placement of corroded parts. There has been some disagreement an 
authorities as to the causes of corrosion, but it has been generally agreed t 
moisture at ordinary temperatures, and oxygen and acids stimulate 
action. Corrosion is more rapid at the start than during the later sta 


The electro chemical theory explains practically all corrosive phenomeno 
According to this theory the positive iron ions go into solution and hydrog . 

. . . Ww 
negative ions are deposited on the surface of metal and thus retards corros 


The pitting of solids in a solution are baffling, but they can be explained 
by this theory in the following manner: 

The concentration of the solution differs from point to point, and at t! 
dilute peint the metal goes into solution more rapidly than where the liq 
is concentrated, and pitting is the result. Also, pitting is due to the fi 
that one metal may be more soluble than another. 

The complicated nature of corrosion is pointed out by the statement t! 
there are 86 known factors which affect corrosion, some of these factors being 
internal and others external of the metals. It appears that crystallin: 
struction or grain sizes do not affect corrosion. Strains in unannealed steel aid 
corrosion. This appears to be the only vital way in which heat treating affects 
corrosion, It has been found that manganese from .20 to .60 does not ser 
ously affect corrosion. Phosphorus hinders corrosion, and sulphur aids corrosio! 
generally. Silicon in steel aids corrosion, while copper bearing steel exposed 
to air and in water has been found to be very durable. Just .25% copper 1 
steel makes it 5 times as durable in air as plain Bessemer steel. Stainless 
steel has been found to be non-corrodible only when polisaed. 

Soil corrosion has been found to vary forty fold in various locations 

It has been found that as regards water corrosion, the composition of the 
metal does not matter much except that the metal should be pure. The ! 
earbonates in the San Francisco water supply are very active in si! 
corrosion, as is also the entrapped air in the water. 
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was pointed out as a deplorable fact that large buildings being con 
in San Francisco are being put up without proper precautions taken 
ent corrosion. C. R. Owens. 


HARTFORD CHAPTER 


e first meeting of the season of 1926-1927 of the Hartford Chapter 
| in the Hartford Electric Light Company building, September 9. 

R. Palmer, metallurgist of the Carpenter Steel Company, gave one of 
st interesting and instructive talks ever presented before the chapter. 
were a large number in attendance, including several from the New 
Chapter who had heard Mr. Palmer talk in New Haven on the night 

Palmer’s talk covered three phases of high speed steel. 

The formation of fish scale. 

Pack hardening of high speed steel. 

Precautions in quenching high speed steel. 

e whole discussion was based on the most popular type of high speed 
t} 


steel—the .70 per cent carbon, 18 per cent tungsten, 4 per cent chromium, 


ent vanadium type. 


{ fish scale fracture is a flaky, shiny formation obtained in high speed 


> 


steel hardening under certain conditions. According to Mr. Palmer, when- 


er this type of high speed is heated to over 2000 degrees Fahr. quenched 


en reheated to a temperature equal to or higher than the first heat, this 


fish scale formation invariably results. Annealing between the two heatings 


will not help. He has found that mechanical working (forging) between 


ngs is the only way to eliminate it. Microscopically, nothing abnormal 
Apparently the 
rmation obtained on the second treatment is visible. At 2500 degrees Fahr. 
neipient fusion takes place and the formation is lost. A tool having this 
fracture is extremely brittle and will not give satisfactory service, crumbling 
‘ly. 
Pack Hardening. There are certain tools which can be more satisfactorily 
k hardened than open fire hardened. Tools in which extreme cleanliness 
bsence from seale) and with a minimum of distortion, such as fine pitched 
aps, chasers and dies, can be handled very nicely. Also when a keen cutting 
lige backed up by a tough core is desired. Some compression tools, such as 
g dies and broaches, usually give better service when pack hardened. 
However, Mr. Palmer indicated that essentially this is a case hardening treat 
nd the ease is easily decarburized down to the content of the core, not 
ng the ability to stand up under operating conditions which develop heat 
high speed steel of normal carbon and hardened in the regular way. 
rbon added in carburizing is of different nature than the carbon put in 
eel during melting. Mr. Palmer showed hardness curves of core and 
sc. The case showed maximum secondary hardness at 1000 degrees Fahr. 
lt t, the hardness curve of this steel, pack hardened, checked closely with 
f a .68-.70 per cent carbon—18-4-1 type hardened from 2400 degrees 
The Rockwell hardness of the case after 1000 degrees Fahr. draw was 
| of core C55. 
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Quenching. In his notes on high speed steel quenching, Mr. Palmer 


that high speed steel does not harden, that is, really becomes file har 
it has reached 250-300 degrees Fahr. on the quench. This can e: 
proven by bending a high speed steel object after quenching in lead 
1100 degrees Fahr. In addition, if the tool is not allowed to reach 
degrees Fahr. on the quench before drawing, the tool will be extremely 
Under the microscope this condition shows an austenitic structure with mart 
site needles. There will be an increasing amount of martensite after 
draw as 250-300 degrees Fahr. is approached before placing the too! 
draw. When this range is reached the piece will be entirely martensitip 
after drawing. On the quench, the latter treatment yields a full ausienit; 
condition, 

After the delivery of the talk a very lively discussion followed and ay 
enthusiastic rising vote of thanks was given the speaker. 


The following is a tentative schedule of the meeting to be held for 1926 
1927: 


































October 12 





—G. A. Richardson, Bethlehem Steel Co. 
‘*Tool Steel Manufacture’’ with movies. 

October 20 Dr. William M. Guertler 

(Special) —‘‘On the Corrosion Resistance of Steels.’’ 

November 9 —Open Meeting—Question night. 


December 7 —Radclyffe Furness, Midvale Company. 
‘*Comparison of Steel Melting Methods.’’ 

January 11 Representative of the Scovill Manufacturing Co. 
‘*Fabrication and Industrial Uses of Brass.’’ 

February 8 —Professor H. F. Moore, University of Dlinois 
‘*Fatigue of Metals.’’ 

March 8 —Open Meeting—Question night. 

April 12 —H. E. Martin, Dodge Brothers. 
‘*Heat Treating at Dodge Brothers. 

May 10 —A. H. d’Arcambal and W. P. Kirk, Pratt & Whitney © 


‘* Alloy Steels in Machine Tools.’’ 


MILWAUKEE CHAPTER 

The Milwaukee Chapter held its first meeting this season on September 
15, 1926, at the Blatz Hotel. 

The six-thirty dinner attendance was fifty. 

A lecture followed at 8:00 p. m. with an attendance of one hundred. F. 
B. Coyle, metallurgist, New York Navy Yard, Brooklyn, N. Y., presented a 
paper, illustrated by slides, on High Test Cast Iron, its constitution, strength, 
elastic properties, cooling, artificial] ageing, annealing and heat treatment 

A lively discussion followed, showing exceptional interest in the sub)ect. 


M. E. Greent 





LOS ANGELES CHAPTER 


The last regular meeting of the Los Angeles Chapter of the A. 8S. &. T. 
was held on August 18, in the City Club Bldg., located at 833 South Spring 
Street., at 6:30 p. m. This was a dinner meeting at which 37 members were 
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and all enjoyed a very good steak dinner prior to the regular meet- 
\fter the various committee reports were read Chairman C. F. Stiles 
ed representatives of the Plomb Tool Company of Los Angeles, Jacob 
rer and Fred Oswald, who spoke on the subject of ‘‘Temper Colors.’’ 
mb Tool Company manufacture hand forged tools of all kinds, and much 
was taken in the display of tools on hand at the meeting. 
of. W. Howard Clapp was next presented and gave the ninth lecture of 
rse, ‘‘ Practical Metallurgy and the Heat Treatment of Steel,” which 
¢ sponsored by the Los Angeles Chapter for members and their friends. 
. great deal of interest is being taken in the course, and all credit for put 
er this course so successfully is due to the untiring efforts of our own 
member, Prof. H. Howard Clapp, of the Pasadena Institute of 
logy. 
Morse Pendleton, William Farrar and Walter Moore were appointed as 
rates to represent the Los Angeles Chapter at the national convention. 
ir. Mosel, secretary of the city club, spoke briefly regarding the activities 
‘lub. 
\ great deal of interest was shown throughout the meeting, which ad- 
d at a late hour. E. C. Black. 
NEW HAVEN CHAPTER 


ie New Haven Chapter started off the year with a bang at the first 


meeting held on Thursday, September 8. 


(he meeting was preceded by a dinner held in the Grill Room of the New 
g 


Haven Town Club, Judging from the attendance at this dinner, this monthly 
re is surely growing in popularity. Keep the good work up and make 
anner year for the New Haven Chapter. 


‘red J. Dawless, chairman of the membership committee, announced that 
prizes of $25, $15, and $10 respectively will be given to the members 
ng in the largest number of new members between September 1 and 
iry 1. Three cheers for the membership committee. They are out to 
the New Haven Chapter, so get behind them and do your share. 

(he meeting itself was held in Dunham Laboratory, 10 Hillhouse Avenue, 
Haven, Conn., and was attended by the largest crowd that ever attended 
ning meeting of the New Haven Chapter. The speaker, Frank R. 
r, metallurgist of the Carpenter Steel Company, gave an illustrated talk 
Giving Steel Tools a Chance.’’ The speaker handled his subject very 

and from the enthusiasm shown it was thoroughly enjoyed. From 

expression received from the members after the meeting, it is the writer’s 
n that this was the best meeting ever held by our chapter. More power 
program committee in obtaining men of this caliber. 

he attendance prize donated by Fred J. Dawless of the Crucible Steel 
America was won by Leon W. Burns of the Remington Arms Co. 

Paul Eddy, Jr., chairman of the program committee, has the entire 

m for the year filled, and our extension program for this year includes 
and spring meeting both in Bridgeport and Waterbury. Good work, 
and if your first meeting was a sample for the year, the New Haven 
r will have a banner year. 











TRANSACTIONS OF THE A. 8. 8. T. 





Many of the old familiar faces, including Major Bellis, were see: 


opening meeting. The Porter family, including father and two sons, 








the job as usual. We failed to see the smiling countenance of eit! 
Besom or H. J. Stegeman in our midst. You were missed, boys, so do1 
happen again. 

Last of all, do not fail to get busy concerning members. We are 


a drive and need your assistance. Walter G. A 









PHILADELPHIA CHAPTER 





The cooperative evening course in Heat Treatment and Meta! 
of Steel, conducted at Temple University, Phila., under the auspices 
Philadelphia Chapter, American Society for Steel Treating, begins 


season on Monday evening, October 4, 1926. Its purpose is to afford 1 





















are engaged in the various lines of work, connected with the use a: 
ment of steel, an opportunity to keep abreast of the rapid scientific pro; 
the art, and to get a sound grounding in fundamental principles. 

Instruction consists of lectures and laboratory work. 

The course is self sustaining, but not for profit. 

A feature recently introduced is the advanced class, for those w 
to go more deeply into the subject than is possible in the first year, o1 
up more specialized investigations. In this class, students are encou 
work out metallurgical problems arising in their own plants or industries 
the facilities of the well equipped laboratory, and having the guidance of t! 
instructors, and the benefit of general discussion in the class. 

The ideal of the course is cooperative service between the local br 
the society, the university, and the industries of Philadelphia. Its not: 
growth testifies to its success in this direction. The course is more f 
scribed in the Philadelphia Chapter Year Book for 1926, 


PITTSBURGH CHAPTER 












The first fall meeting of the Pittsburgh Chapter was held Septem! 
R. M. Bird, national president, was present at a dinner which was s 
at 6:30 p. m. 

After dinner the executive committee met with Mr. Bird at whi 
many business matters and contemplated policies were discussed. 

The committee appointed W. I. McInerney as delegate to the Ch 
Convention and Duray Smith as alternate. 


The meeting of the evening was called to order by Chairman W. 
Phillips at 8 o’clock at which time he announced that by reason of tl 
resignation of Vice-Chairman John Ludwig, who has assumed new duties a! 
Chester, Pa., it would be necessary to elect a new vice-chairman. A 
ingly, upon motion, duly seconded, J. L. Uhler of the Union Steel Castin 
Company was unanimously elected to fill this office. It was further ann 
that H. R. Wade had been appointed as temporary secretary and tr 
during the absence of H. L. Walker who expects to make an extend 
through the west. 








The business of the evening having been completed, the chairman 
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esident Bird who spoke for a few minutes upon his hopes and efforts 
f of the Society. 

r members of the Pittsburgh Chapter, who have prepared papers for 
onal convention, were then called upon successively by the Chairman 
iort outline of their papers. 

M. Lessells was called upon to give an outline of his paper entitled, 


rue Strength of Hard Steels and Their Relation to Tensile Strength,’ 





interesting part of this paper was his description of residual stress 







H. M. 


ss Test’’ by enumerating the various factors which could contribute to 


German then outlined his paper on, ‘‘Standardizing the Brinell 













ilts which would not be correct nor comparable. He then showed a 
of a Brinell machine which would eliminate many, if not all, of these 
ssible variations. 
Mr. MeVetty then sketched the work which he had done and gave the 
in his paper, ‘‘The Tensile Properties of Stainless Iron and Other 
\lloys at Elevated Temperatures.’’ He also deseribed in detail the high tem 
re extensometer and equipment used in these tests. 


Merten gave the results he had obtained for his paper, ‘‘ Wear Resist 








of Carburized Steel versus Cast High Manganese Steel.’’ These tests 
irried out by using these two materials as seats for electric locomotive 
¢ quill springs, and the tests showed the carburized seats to be superior. 


\t the conelusion of Mr. Merten’s talk, a discussion covering all four 







rs was entered into which brought out many items of interest, especially 
s to when and where high manganese steel should be used. 
















Harry A. Neeb, Jr. 





ST. LOUIS CHAPTER 





The 60th monthly meeting of the St. Louis Chapter, American Society) 
Steel Treating was held Friday evening, September 17, 1926, at the 
\merican Annex Hotel. A plate dinner was served at 6:45 p. m., and the 
ug was called to order at 8:00 p. m. by C. B. Swander. 
J. J. Bowden of Laclede Steel Company, Alton, gave an interesting talk 
e manufacture of cold rolled strip steel. W. E. Remmers of Washing 
University gave an interesting talk also, on the growth of gray iron. 
Thompson of Laclede Gas gave us an interesting talk on gas as a 
treating fuel. A lively discussion followed the various topics of the 


no 


lust before the meeting adjourned the Chicago and Eastern [llinois 
Ra id and the Dlinois Central Railroad agents were on the ground to 
sell tickets for the National Convention held at Chicago. 
enthusiastic vote of thanks was voted the various speakers of the 
g, and there being no further business, the meeting was adjourned 
t again some time in October. 













C. G. Werscheid. 





TRANSACTIONS OF THE A. 8. 8. T. 
WORCESTER CHAPTER 


The first meeting of the 1926-27 season was held Thursday eveni 
tember 9, at Barratti and Ble’s Restaurant, 40 Pearl Street. Su} 
served at 6:30 to forty-one members and guests. 

Mr. Clark, chairman of the local chapter, opened the meeting wit 
announcements. He also made brief mention of the programs which h; 
arranged for following meetings and introduced the speaker of the « 

The chapter was addressed by G. E. Harcke of the Airco Weldi: 
tute, N. J. His subject was ‘‘Oxyacetylene’’ with demonstration of 
Oxygen and projection of the film, ‘‘Oxygen, the Wonder Worker.’’ 

Mr. Harcke said that the oxyacetylene industry represents more t! 
hundred million dollars. The use of which is in fabrication, salvaging 
destruction of materials. 


He described methods and apparatus for manufacturing the gas 

Demonstration of the properties of liquid oxygen proved very int: 
He demonstrated the expansion of the gas from the liquid and the eff 
liquid had on rubber and fruit by immersing them in it. 

Projection of the film followed, and Mr. Harcke explained different + 
as the film was shown. At the close of the address a lively discussi 
place with Mr. Harcke answering questions until the meeting closed 


p- m. C. G. Joh 
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ITEMS OF INTEREST 


Items of Interest 


ie research department of The Brown Instrument Company, Philadelphia, 
eports that after several years’ of effort it has developed a new electric flow 
operating on an entirely new principle, never before used in flow meters. 
rts also that several of these instruments have been under test for six 
months on boilers in industrial plants for measuring steam flow and 
that they are giving excellent results. 
since the flow meter is an essential instrument in steam power plants 
un the distribution of process steam in industrial plants, a description 
f this improved electric flow meter and its principle of operation may be of 
interest to many readers. This information may be obtained from T. R. Harri- 
son, director of research, The Brown Instrument Company, Philadelphia. 
Bulletin No. 202 entitled ‘‘ Improving Gray Cast Iron With Nickel’’ has 
recently been published by The International Nickel Company, New York City, 
ind contains data on the present-day requirements for gray cast iron cast- 
ings. It describes the uses of nickel in solving foundry problems; refining the 
rain; controlling or reducing chill and eliminating hard spots, chilled corners, 
etc.; improving the machinability of gray iron; controlling combined carbon; 
easing hardness; obtaining maximum machinable hardness; equalizing 
hardness in different parts of a casting; stabilizing machinability; increasing 
wear-resistance, strength and toughness and making sound castings, The 
manner of introducing nickel and a combination of nickel and chromium into 
ist iron is deseribed. Gratis upon request. 





Char Produets Company, of Indianapolis, has available for distribution 
booklet deseribing Char carburizing compound which is a case hardening 
naterial said to have a low dusting loss, low shrinkage and a continuously 
iniform activity which results in economies in the carburizing of steel. Its 
ingredients are described and its uses set forth. For samples and further in- 
mation concerning products described in the booklet, address the company. 


"he Carborundum Company of Niagara Falls, N. Y., announces several 

nges among the personnel of its district sales managers, 

\‘arrand Hall, who for the past several years has been district sales 

manager of the Cleveland territory, with headquarters at the district sales 

ind warehouse at Cleveland, has been transferred to the sales depart- 
at the main plant, Niagara Falls. 

(he position of district sales manager in Cleveland will be filled by Harry 
Collinson, who will be transferred from a like position at Milwaukee. To suc- 
ceed Mr. Collinson at Milwaukee, The Carborundum Company announces the 

ntment of Carl J. Steuber, who was formerly a special service represen- 

in the Carborundum coated abrasive division. 
‘hese appointments all became effective September 1. 
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POSITIONS WANTED 


EER, 34 years old, married, good per 
position as sales executive 
prefer middle west near Chicago 


P oO 
or good 


NGINEER, university graduate, age 26. 
perience in chemical, physical and 
es, Wishes position in laboratory or 
Address 10-10. 


Heat treating department. Fifteen 
in heat treatment of steel. Can 
pes of heat treatment; extensive ex- 
irizing, case hardening, also in fur- 
n, pyrometry, ete. Last eight years 
treating department with ball bear- 
rer Desires to make change—will 
n with steel mill or heat treating 
Address 10-15. 


T\LLURGIST-PHYSICIST, university graduate, 


testing’ and heat treatment of steels, 


ictice, metallographical research, construc- 


ces, with ten years’ experience and 
ve and organizing abilities wants re- 


n. Address 9-5. 


WANTED 


work on straight commission basis 
high grade carburizing compound in 
ries. An excellent proposition for 
now calling on the trade, but who 
idy handling a competing product. 


WANTED 


your used scleroscopes. Send us the 


ADVERTISING SECTION 


Employment Service Bureau 


s bureau is for all members of the Society. 
minimum of 30 words $0.50; each additional word $0.02. 

s service is also for employers, whether members of the Society or not. 
r this service are as follows: minimum of 50 words $1.00; each additional 


SOCIETY FOR STEEL TREATING, 
Prospect Ave., Cleveland, unless otherwise stated. 


Want ads will be printed at 


POSITIONS OPEN 


TWO COLLEGE GRADUATES with experience in 
checking performance of oil products for positions in 
Chicago territory as sales engineers with old estab- 
lished Chicago oil company specializing on sale and 
application of metal working and steel treating oil 
products. 

Adequate starting salary and an especially timely 
opportunity for two clean cut young men of high 
character and pleasing personality, seeking to com- 
bine their technical training with the financial possi- 
bilities of sales work. 

In replying please send small photo if possible as 
well as personal data relative to education, experi- 
ence, age, religion, ete. Your confidence will be 
fully respected. D. A. Stuart & Co., 2727 to 2753 
So. Troy St., Chicago, Illinois. 


METALLURGIST, for manganese and gray iron foun 
dry. University graduate. Must be familiar with 
testing chemically, physically, and microscopically, 
and capable of interpreting results. Trained in the 
heat treatment of steel and metallographical research. 
Must possess executive ability and assume entire 
charge of laboratory. In reply please state age, 
education, experience, etc. all replies will be held 
in strict confidence. Address 10-20. 

COLLEGE GRADUATE, preferably enginering, whos« 
experience has provided a knowledge of production 
methods in tools, dies, metal work. Capable of en- 
tering sales engineering work. Salary basis. Con 
siderable travelling after a sufficient training period. 
Answer fully giving age, hetght, weight, religion, 
education, schools attended, experience and enclose 
recent snapshot or photograph. Address Personnel 
Department, Leeds and Northrup Company, 4901 
Stenton Ave., Phila., Pa. 


WANTED, Metallurgist having practical experience in 
heat-treating all automotive steels; ability to run 
chemical analysis, physical testing and microscopical 
work. State training, experience and compensation 
expected. Address 10-30, 


The Clearing House 


ument number and advise condition. 
lardening Service Co., 2281 Scranton 
1 G. 
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are 12 lines to an inch. 


Used Equipment 


1 time 2 times 3 times 4 times 
--$ 4.50 $ 4.25 $ 4.20 $ 4.00 
ee 8.50 8.00 4.40 7.50 
oe anee 11.50 11.25 11.00 


A charge of 40 cents per line will be made for extra lines. 








FOR 


2-Type C 


Shore Scleroscopes in 


ee 


SALE 


first-class condition 


Delivery can be made immediately. 


1-Gleason Gear Hardener 


Neither of these have ever been used. 


and one electric furnace. 
Address 10-40. 
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The Bristol Company, Waterbury, Conn., manufacturers of recor 
sure gages, thermometers, pyrometers, etc., announce the opening of 
sales and service office in the U. S. National Bank Bldg., Denver, H. 1 
representative, in charge. 


Effective immediately, C. H. Johnson has been appointed enginee: 
department, of The Timken Roller Bearing Company. He will ha 
charge of the installation of Timken Bearings in automotive and 
applications. Mr. Johnson’s experience in this field, with the Tim} 
pany qualifies him particularly well to direct this class of work. 

A study of the red iron ores and iron-bearing sandstones of thi 
formation in the Birmingham district, Alabama, has been made by th 
of Mines, Department of Commerce. The four ore beds in Red \ 
would become important sources in iron should a satisfactory method 
ficiating the high silica ores be devised, it is pointed out. Such a meth 
apply equally well to the associated ferruginous sandstones. The 
position of these sandstones is quite different from that of the ores 
account of their relatively high iron content determination of their si 
potential sources of iron is important. 


Although much information is available on the grade of the iro: 
the Birmingham district and numerous analyses of these ores have bk 
lished, no attempt has been made to investigate the ores systematica 
respect to variations of composition along the strike and down the dij 
W. R. Crane, Superintendent of the Bureau’s Southern experiment stat 

The object of Technical Paper 377, by Dr. Crane, just issued, is | 
the amount and the grade of all the ferruginous materials of the Clint 
mation in the Birmingham district, including the ore beds. 

The ores are hematites and lie as bedded deposits in Red Mountuai 
extends northeast and southwest between Birmingham and Bessemer 
yond, although the most important part of the district is between tl 
named. The ore beds are in the Clinton formation, of Silurian age, 
200 to 300 feet thick and is composed largely of sandstone and shale. 

There are four ore beds in this formation, but only two produce o1 
able for making iron by present conditions. However, as the results 
investigation made by the Bureau of Mines cover all possible sources 
all ferruginous materials in the Clinton formation are considered and 
therefore, all beds of relatively high iron content. 

The so-called ore beds from above downward are the Ida, the H 


Nut, the Big Seam, and the Irondale. The beds of ferruginous sandsto: 


tween the Hickory Nut bed and the Big Seam and above the Ida bed ar 
and in certain places have a surprisingly high iron content. If it were | 
to mine and utilize this sandstone as well as ore from the four beds ment 


the materials available for iron making in the district would be greatly aug 


mented. 


Detailed information in regard to the occurrence of these ores, the 
and thickness of ore beds, and the character of the ores is contained in 
1f Mines Technical Paper 377, copies of which may be purchased fr 


Superintendent of Documents, Washington, D. C., at a price of 10 cents 
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ADVERTISING SECTION 


The temperatures of heated objects can 
be quickly and accurately measured 
by observing the objects with an 


F.8& F. OPTICAL PYROMETER 


(Another Fisher Product) 






One merely observes the heated object through 
the telescope, rotates the pointer as directed, and 
reads the temperature on the scale of the instru- 


ment. 


It is direct reading; no tables required. 
Temperatures of molten metals and heated ob 
jects can be measured in all stages of operation, 
such as in the furnace, pouring, rolling, forging, 
heat treating, etc. 


Temperature Range—1600° to 4000° F. 


Price $175.00 


FISHER Screntiric ComPpANyY 
PITTSBURGH, PA.US.A. 


FORMERLY SCIENTIFIC MATERIALS CO. 





When writing to The Fisher Scientific Co., please mention TRANSACTIONS 



























































TRANSACTIONS OF THE A. 8. 8. T. etober 
The W. 8S. Rockwell Company, 50 Church Street, New York 
formally released its bulletin entitled ‘‘ Rockwell Oil and Gas Burners 


dustrial Heating Furnaces No. 270.’’ Pages 1 to 3 contain a tech: 


cussion of the more or less general misunderstanding of the relation of 
‘*oil burners’ 


, 


to the results actually sought in industrial heating 0; 
It calls attention to the fact that burners are but means to an end 


proper application is essential for the best results. Sent gratis upon 






Book, R-26, has been compiled by Driver-Harris Company, as a: 
those whose responsibility it is to properly select the alloys they use i 
facturing processes. It contains data and specifications pertaining 
for electrical resistance. The application of electrical energy to ir 
heating has so many advantages that the field for electric heating a; 


includes the entire industrial world. In the modern home where econ 


and refinement are prime requisites there is an ever increasing demand for g 
cooking and heating appliances. This booklet shows irons, toasters, percolators 
cooking utensils, etc., ‘‘ Nichrome’’ equipped and sets forth the list p: 
pound, approximate weight per foot, resistance per foot, etc, 


Bristol’s Catalog No. 1502 describes and gives information about Bristo|’'s 


recording voltmeters which furnish a continuous record of fluctuations toget 


with the time at which they occur; and having such information it is possib) 


to correct and smooth out irregularities. These instruments are designed 


primarily for general commercial use. However, they can be supplied wit! 
specially adjusted movements which also makes them adaptable for laboratory 
purposes. Voltmeter instruments can be furnished to record either on round or 
strip charts. Photographs of various types of instruments and their particular 


advantages for certain requirements are given. 





Sent upon request. 











Sundstrand Machine Tool Company, Rockford, Ill., has appointed T. B 
Buell, Syracuse, N. Y., sales engineer in its eastern territory. L. A. Dumser 


has been made sales engineer in the middle western territory with headquarters 
at Milwaukee. 





The new Gilbert and Barker bulletin just off the press deals with the us 
of the salt bath in production heat treating. This bulletin may be obtained 
by writing the Gilbert and Barker Manufacturing Company, Springfield, Mass. 








The Chrobaltic Tool Co. has recently completed a new and thoroughly 
modern foundry, especially designed for the manufacture of high quality heat 
resisting and special alloy castings. 

The demand for the Chrobaltic Tool Co.’s heat resisting and other specia! 
products for service in engineering fields, has developed to a point requiring 
considerable expansion and facilities—and to meet that demand a complete new 
foundry has been built and equipped with the most modern electric me/ting 
furnaces and mechanical apparatus obtainable. 

The new foundry, located at Michigan City, Ind., put in operation 5ep- 
tember Ist, in conjunction with Plant No. 1 provides excellent production and 
service facilities in the manufacture of heat-resisting and other special alloys 
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ADVERTISING SECTION 


FOR THOSE WHO DEMAND THE BEST 
IN THEIR FINISHED PRODUCT 


SIMONDS STEEL 


Too. STEEL 


MAGNET STEEL 


SprciAL ANALYSIS STEEL 





SHEETS 
BARS 


OO 


SIMONDS STEEL MILLS 


Lockport, New York 


When writing to Simonds Steel Mills, please mention TRANSACTIONS 









TRANSACTIONS OF THE A. 8. 8. T. 





The Cleveland Section of the Society of Automotive Engineers 
an invitation of The Timken Roller Bearing Company to be their gues! 
tember 16. About one hundred members of the society availed thems 
the opportunity. Nearly all were from the Cleveland district, although 

ber came from more distant points. 







As the visitors arrived and registered, small groups were form: 
were taken through the Timken plant. Every important process was 
from the manufacture of the electric furnace steel in the largest plant th 























kind in the world; the modern 35-inch blooming mill; automatic m 
which simultaneously grind the end of the rol] and sort them into sizes (iff, 
ing by only 0.0001 inch; multiple perforating and winging machines which 
make the qne-piece precision cage; the world’s largest grinding depa nt 
and all the‘ other precise operations which go to make the Timken Bearing: 
down to the fimal assembly of the finished product. 

Immediately after the inspection trip, which took about two hours, |unce! 
was served at Congress Lake Country Club. 

A blind handicap golf tournament featured the athletic program, 
included golf driving and putting contest, races and other events. Priz 
given for first, second and third place. Dinner was served in the main 


room of the clubhouse after which the prize winners were announced. 


The Eastern Machine Screw Corporation of New Haven, Connectic 
prepared an interesting publication entitled ‘£18 Vital Questions to ask when 
selecting a Die Head.’’ 

These questions are those which any superintendent, master meclianic 
purchasing agent, foreman or operator should ask concerning any suc! 
under consideration. 


It is believed that this publication will be of considerable value, pointing 
out, as it does, what important features should be considered when selecting a 
self-opening die head, in order that such tool will meet all requirements and 


have every up to date advantage. 





Mailed free on request. 









Kearney and Trecker Corporation of Milwaukee have recently iss a 
bulletin containing a series of trade paper advertisements describing several 
of the latest features incorporated in the new Number 3 and Number 4 Mil 
waukee milling machines. These milling machines have double overarn 








The Bacharach Industrial Instrument Company of Pittsburgh announces 
a new development in the gas analysis field—the Bacharach Portable Electri 
CO, Meter. The principle and operation is the same as for the permanently 
installed CO, Meter. Some of its advantages are said to be: chemist or expert 
operator not necessary; no liquid required, the CO, is indicated instantane 
ously; a large number of tests can be made in a given time; and it can be in 
stalled to function continuously for short periods without an operator. [his 
instrument would probably be of interest to consulting engineers, combustion 
engineers, test and other departments. 










Holeroft & Company, Detroit, manufacturer of heat treating fu S 
has opened a branch office at 802 Putnam Building, 10 North Clark Stree’ 
Chicago, with C, H. Martin as district sales manager, 
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ADVERTISING SECTION 


Discovered ! 


—after eleven years 


THE astounding thing is that in industry 
important news travels so slowly; while in 
the outside world it speeds on the wings 
of light. 

‘It John Jones, banker, murders his wife 

lay the whole world knows it tonight. 

‘But that savings of $24,000 a year could 
be made through installing a new $8,000 
Surface Combustion furnace was only dis- 
covered this spring by one of the three 
largest automobile manufacturers. Now— 
after eleven years of lost economies—they 


are feverishly converting all heating opera- 
tions to Surface Combustion. 

After eleven years they are waking up 
to the possibility of not only saving several 
hundred thousands of dollars every year 
but increasing and improving output an 
greatly reducing labor costs. 

Have you heard the news — and acted 


upon it? 

The Surface Combustion Company, Furnace 
Engineers and Manufacturers. General Offices: 372 
GerardAvenue, Bronx, NewYork. Works: Toledo, VU. 
Branch Offices in All Principal Cities. 


Surface Combustion 


WHEREVER HEAT IS USED IN INDUSTRY 
(Q) Utilization Division of the Combustion Utilities Corporation 


When writing to Surface Combustion Co., please mention TRANSACTIONS 





TRANSACTIONS OF THE A. 8. 8. T. 


C. C. Osterhout, member of A. 8. 8S. T. and formerly chemist and e 
of tests of the Rome Iron Mills, Inc., Rome, New York, has been ap; 
assistant manager of sales of the same Company. Mr. Osterhout 
graduating from Cornell University, was assistant chemist for the A: 

Loco Co. at their Schenectady works. After three years he was mad 
chemist of the same company, and retained this position until 1911, wi 
went with the Rome Iron Mills, Inc. 

B. F. Fairless, vice-president and general manager of the Central Stee| 
Company, Massillon, Ohio, was retained in the same capacity when that 
company recently merged with United Alloy Steel Corporation, Canton, 
Ohio. In this eapacity, Mr. Fairless has direct supervision over the steely 
produced by the Central Alloy Steel Corporation which meet the exacting 
demands of the automotive industry. He is an ardent baseball and golf fan, 


** Where Can I Use Soluble Oil?’’ is the title of a booklet which is put out 
by D. A. Stuart and Company of Chicago and which seeks to give a timely 
answer to many questions concerning soluble oil efficiency and suggestions for 
handling soluble oil products. It is of a semi-technical nature. Sent upon request, 


I. Edmund Waechter recently resigned from his position as metallurgical 
engineer of the General Chemical Company, New York City, and has estab. 
lished himself as a consulting metallurgical and chemical engineer with head- 
quarters at the Palace of Florence, Davis Islands, Tampa, Florida. 


The Bethlehem Steel Company, Bethlehem, Pa., has available Booklet 
No. 113 entitled Bethlehem Stainless Steel and Stainless Iron. The pro 
duction, composition, uses, and applications of these special alloys are set 
forth and Bethlehem metallurgists will be glad to suggest the most suit- 
able grade of stainless steel or stainless iron applicable to any given condi- 
tions. The booklet also contains working instructions for these alloys, 
Sent gratis upon request. 


R. C. Brower has recently been appointed as general manager of The 
Timken Roller Bearing Service and Sales Company, which maintains twenty- 
five direct factory branches and several hundred authorized distributors. 
Mr. Brower will make his headquarters in Canton, Ohio, at the main plant 
of The Timken Roller Bearing Company, but will devote a great deal of 
his time to maintaining contact in the field. 


He is well known in the bearing industry, having been associated with 
it since 1913; and for the past four years with the Timken Company, in 
both the automotive and industrial machinery sales divisions. Prior to that 
he was, for many years, eastern and central district manager of the Bearing 
Service Company, which was absorbed when the Timken Roller Bearing 
Service and Sales Company was organized. 


Bacharach Industrial Instrument Company of Pittsburgh has now avail- 
able Bulletin 261 on Bacharach Engine Indicators, Maihak type. This 1s 
particularly designed and constructed for use on oil engines. A comprehensive 
description of the design, construction and operation of this indicator is 
in the bulletin which will be sent on request to those interested. 


given 


s 





nd « 
n ay 
rhout 


ie Ayr 


1] Ww 


, 


entra 
whet 
on, Cant 
r the steels 
he exacting 


nd golf fan. 


ch is put out 
‘ive a timely 
reestii ns for 


upon request, 


netallurgical 
d has estab- 


Yr with head- 


able Booklet 
° The pro 
lloys are set 
e most suit 


given condi- 


lager of The 
ains twenty: 
distributors. 
e main plant 
rreat deal of 


sociated with 
Company, in 
Prior to that 
f the Bearing 


oller Bearing 


as now avail- 


ype. This 3s 
comprehensive 


eator is given 





